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Daily capacity, 10 Greenhouses 27x100 feet. 
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FOREWORD 


a great many things in this world, this book is the 
Lilt of a dream. Like the building of a Skyscraper, 
Panama Canal, the Keokuk Dam, the Eiffel Tower 
I a great many things too numerous to mention, there 
first had to be a dream before it could come about. So 
for many years it was our dream, some day to get out a complete 
catalogue that would really cover everything for the greenhouse. 

It is a pleasure for us to send out these books and with each of 
them we send at the same time, our best wishes to you. You will 
appreciate the book we are sure and some day we hope yoii will 
find it useful. 

You will find us ready to take care of your orders at all times. 
If you are not in need of any material today, you will need some- 
thing tomorrow. If you are having trouble of any kind in your green- 
house work, write us about it and we will try to help you. We will 
appreciate any inquiry you send us and will try to answer your ques- 
tions in a way that will do you some good. We want to count you 
among our friends. W^e want to make things pleasant for everyone 
in the trade and if there is anything we can do for you, whether you 
are a customer or not, let us know about it. 

In this way, in a few words, we have tried to explain our position 
and show our appreciation for the many thousands of dollars the 
florists have spent with us and our appreciation for the many pleasant 
associations we have had during the forty-five years this company 
has been in business. 

Yours very truly, 

JOHN C. MONINGER CO. 

Chicago, August 8, 1913. 
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A VISIT TO 

OUR WORKS 

at CHICAGO 




W HETHER you have a green house or not; whether you own a large range or a 
small one* or if you are only thinking of some day building or purchasing green- 
house materials, it is important, for several reasons, that you should know something 
about the making of this class of goods. In the first place if you know that your material 
is made in a large, up-to-date modern factory you feel that you are dealing with a first- 
class firm and one that has enough capital and backing to make good their claims and 
promises. 'Then, too, the size of the factory indicates that the product manufactured is 
Ling purchased by a large number of people, which is further proof of the honesty and 
reliabilhy of the firm. It also shows that the company is prepared to handle your order 

from^^tart^to finish^ m^a^pro^ the handhng^orthe mlV^The accompanying view 

shows the part of our office where this work is done. Thousands of^.nqmnes ar^e J^^wed 

about greenhouses ; how to 
build; what to build; cost of 
it ; how to heat ; kind of boiler 
to use ; and a hundred and one 
other things too numerous to 
mention. 

We are always willing to 
give any information we can on 
greenhouse subjects and your 
letter will be answered prompt- 
ly and carefully. In this de- 
partment the billing and ac- 
counting is taken care of and 
in another part of the office not 
shown in this view the pur- 
chasing department is located. 
The buying of material for a 
large plant like ours requires 
the undivided time of an ex- 
pert purchasing agent and as- 
sistants By employing special men to do our buying we are able to get low prices and 
in turn giv^ you the benefit of this service many times by quoting you figures below 
the market. In this way it happens that you can get your glass pipe, woodwork, steel 
framework, and other materials from us for less money, quality and everything considered 

of house, plans must be made and material manufactured 

from them. ^ These plans are of such a character and the line of construction of such a 
technical nature that it is necessary for us to employ draftsmen and teach them *0 ma 
tL plans in our own office. About six months’ time is generally required m which to 
even^partly learn the making of the plans and become familiar with the construction. The 
plans^that we make are very carefully drawn and, being made as they are under 
direct supervision of our experts on construction, are correct in form and detail so they 

In fihfs'vilw'tiTe^main part of our architectural department is Our Tor"ce 

floor of our office building and of course it receives the benefit of air and light. Our torce 
of draftsmen is probably the largest of any firm in this line of business, and we get out 
sketches and drawings very rapidly. With every bid we submit a blue print of the 

house on whic^C Le figuring, so that construction and estimate immediately becomes 
SigMe to yom In another part of this room a model house is se up composed of 
various paterns that we make so that the actual work can be examined from time to time 
b^ the iaftsmen. and it is also of service in illustrating the work to customers. The 
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President of the company has 
his office on this floor and per- 
sonally looks after the work 
and makes suggestions regard- 
ing special construction, etc. 
The office of the Secretary and 
Treasurer of the company is 
on the first floor in the main 
office. On each floor large and 
spacious fire-proof vaults have 
been built and all correspond- 
ence, plans and working ma- 
terials are placed in them every 
night so in case of fire every- 
thing will be preserved and the 
work carried right ahead as 
soon as the records can be 
taken out. 

From the office building to 
the lumber yards is but a few 
steps and the sight of the im- 





always have the .lumber on 
hand By keeping a large stock 
the lumber can be purchased 
to much better advantage than 
it can a carload at a time, for 
when we find a nice lot of lum- 
ber at any mill we buy it at a 
good price and put it in our 
yard. When you are much in 
need of a car you must take 
what you can get at any price, 
whether it is dry or not. We 
dry our lumber in our own 
yards and we know that it is 
perfect before it enters our 
factorv. 

From the yards the rough 
lumber is taken to large plan- 
ers and dressed on both sides 
so that all defects, such as sap, 
knots, etc., will become readily 


mense stock of cypress is cer- 
tainly one that you will re- 
member. In no other manu- 
facturing plant or retail lum- 
ber yard in the United States 
will you find such a stock of 
this high grade of cypress. 
The view here shows one of 
the alleys in the main yard. 
There are 10 of these alleys in 
this yard, and there are three 
other smaller yards filled with 
cypress. 

The amount of money that 
must be invested in cypress in 
this business is very great, 
running int^ many thousands 
of dollars, and without a large 
capital all the different lengths 
and sizes required to make 
greenhouse material cannot be 
carried. For this reason we 
are able to ship quickly as we 
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apparent. The boards are then 
turned over to our inspector 
and as they are brought to the 
saws to be ripped into sizes 
each piece is carefully looked 
over and marked. In this pic- 
ture the inspector is shown ex- 
amining a board as it goes to 
the saw. This insures you 
against sappy or defective ma- 
terial but another inspection 
is made after the material is 
manufactured, and again be- 
fore shipping, so there is no 
possibility of mistake in this 
regard. 

After being ripped on the 
saws to proper size the pieces 
are placed back of the various 
machines to be run into ridges, 
bars, purlins, gutters, sills, etc. 

The next view shows one of 
the large gutter machines be- 
ing used in our plant. 

This machine is built after 
our own designs and has spe- 
cial parts for this class of 
work. The ordinary machin- 
ery used in planing mills is not 
as efficient as the special ma- 
chines that we have built for 
the purpose and do not turn 
out the same smooth, high 
grade of work. It is important 
that woodwork be rnade 
smooth and well machined, 
for this saves time in painting 
and you need less paint than 
otherwise. Money saved, you 
know, is money earned and 
when good smooth well made 
material costs no more than 




that which is rough and poor- 
ly made why not have the 
best. The cut here shows a 
view on the first floor of the 
factory where there is a line 
of woodworking machines in 
operation. 

Many operations rnust be 
gone through with in the 
manufacture of even the small- 
est greenhouse and in addition 
to the ripping, inspecting, 
forming the patterns, making 
of special knives, etc., the 
various pieces must be sorted 
so that only perfect ones will 
be used. The sash bars go 
from the molding machines to 
a special saw with double 
blades where the ends are cut 
to fit the proper bevel at the 
ridge or at the eave line. Then 
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the patterns for ridge, gutter, eaves plate, glass sill, purlin, wall coping, etc., must be made 
into runs according to the length of the house. 

This cut shows one of the splicing machines that makes the now famous lock splice. This 
splice when pieces are set together firmly locks the parts together and it makes a joint that 



cannot be otherwise than just 
right. This is only a little point 
we are bringing out here but it 
is important, and many little 
things like this go to make up 
the perfect construction and the 
perfect ^ house. The machine 
shown is one we had built for 
the work and cuts off the end 
of material and splices it all in 
one operation. It is a perfect 
machine and does its work ac- 
curately. Coming from the first 
floor to the second you enter 
the sash and door department. 
Here the thousands of ventila- 
tors, hot bed sash and doors are 
made. Machinery is up-to-date 
and the men up to the minute. 


Here is where extreme care is 
necessary — in the making of the 


sash. You will find this part 
of the work very interesting 
for before a sash is completed 
many operations must be gone 
through. Some of the interest- 
ing things are, an automatic ac- 
curate marker for marking the 
places to be punched or bored, 
an automatic mortiser that 
works with a steel gauge so 
that each bar in every sash is 
absolutely the right distance 
apart ; a compound clamp and 
dowelling machine that forms 
and nails the sash perfectly 
square ; and special machines 
for making doors, hot bed sash 
and odd ventilators. 
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In addition to factory space 
for woodworking, room must be 
provided for storage. The pic- 
ture here shows part of our sev- 
eral storage rooms. An electric 
elevator of large size is installed 
in this building so that long 
lengths of lumber on trucks can 
be handled from one floor to an- 
other. Carloads of glass are un- 
loaded and placed in this room 
and we are always prepared to 
fill orders immediately. This is 
only one more detail but it shows 
that we can furnish the house 
complete and that we actually 
carry in stock the material we 
sell. No waiting, no delay. 

After leaving the storage 
rooms you come into building 
“D” in which is carried the 
enormous stock of pipe, struc- 
tural steel, boilers, valves, fit- 
tings, ventilating apparatus and 
in which is located the drill 
presses, punch presses, pipe cut- 
ting and threading machines, 
and other iron working ma- 
chinery This building is five stories high and approximately 100 feet square, making a total 
floor space of 50,000 square feet. From 10 to 15 carloads of pipe is always carried on hand so 
that orders can be sent off 
at once. The stock includes 
both wrought steel and genuine 
wrought iron. Black and gal- 
vanized pipe are carried as well 
as the spellerized and the extra 
heavy. You ought to know about 
our pipe business and get figures 
from us. Not only do we carry 
the wrought pipe but a full stock 
of cast iron as well. This cast 
iron pipe is used by many flor- 
ists for hot water systems and 
if properly handled it makes a 
fairly good job. Joints are 
packed with oakum and Portland 
cement, no threads or threaded 
fittings being necessary. In ad- 
dition to the pipe we have all of 
the cast iron fittings for this 
class of work so you can get the 
system complete in one place. 

When you get into the screwed 
line of fittings, however, you find 
an almost unlimited number of 
sizes and patterns and much 
space is required for the rows 

The ^nictur^at^ top^of^next iSge shows some of these bins and gives a little idea of the room 
thev take up and the quantity of goods we have in stock. Our line includes everything needed 
viicj. o either steam or hot water 

heating and all fittings, valves, 
etc., used for watering systems. 
In addition, rubber hose, hose 
goods, screws, nails, hardware, 
etc., are carried here. The 
amount of money invested is 
enormous but to give a cus- 
tomer the right service when he 
purchases a complete house it 
is better to have the goods in 
stock. We don’t go out and buy 
the stuff after we get the order 
but we ship it right from our 
factory direct to you. The same 
things that apply to all of our 
other materials also apply to 
the celebrated MONINGER 
BOILER about which you have 
heard and read so much. No 
greenhouse boiler on the market 
today can lay claim to a record 
as wonderful as the one this 
boiler has achieved. There is no 
guesswork about our boiler for 
it is the most prominent green- 
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house boiler on the market, heating as it does over 25,000,000 square feet of glass It is a 
boiler that starts to work immediately as soon at it gets on the job and it don’t make a fuss 
^oiler that burns but little fuel, needs practically no cleaning and lasts a 
life time. There is no brick work to be done and no bridge wall to build. The boiler is shfpped 
you all ready for business and all you have to do is to set it up. Every part is made so accurate 
and so perfect that anybody can put it together. It is not too heavy and two men can do the 
two men placing one of the sections in position. Look at the deep, roomv fire not 
and the large flue ways — the very appearance of the boiler is encouraging, especially to the man 

who has put in the long hard 
winters with a monster flue 
boiler and has laid awake nights 
thinking how to keep the houses 
from freezing. You will never 
know what a pleasure a cast 
iron boiler is until you get one 
and learn how to run it. You 
can then lie down at night and 
sleep in peace. 

In our boiler department a 
large number of sections of the 
different sizes are always carried 
in stock so that boilers of various 
capacities can be made up on 
short notice. This department 
is in charge of a competent 
“boiler man’’ who thoroughly 
understands the making up of 
headers, pipe cutting for mains, 
fitting of sections, arrangement 
of tappings, etc. It is here that 
boilers are set up and twinned. 
Everything for a battery of boil- 
ers is put together perfectly, 
every piece marked plainly and 
then shipped to you ready to as- 
semble. This makes pipe fitting 
of boiler headers an easy matter 
for those who do not have a pipe 

up for plants as large as 200,000 square feet of glass. You ought’to’have'^our Engineer talk’with 
hSte1-"u If" whlfafoany wondertSf"grl"enhouse 



The last thing we want to show you is our shipping room, or part of it rather for it is so 
arranged that only part of it can be photographed. This roor^i is so situated that w^^ 
cars can be loaded with little trouble and there is room enough to take care of 20 freight cars 
and four wagons at one time. All woodwork is packed here with great care and placed fnciles 

It comes from the machines. Additional space is provided ^n tlfe 


second floor for packing sash 
and doors, which are brought 
down on a large electric elevator. 

The ironwork, pipe, heating ma- 
terials and the boilers are loaded 
from building “D’’ but all ship- 
ping papers are made out here 
by an expert shipping clerk who 
thoroughly understands routing, 
railway classifications, freight 
tariffs, casing rules, etc. 

We pride ourselves on our 
shipping and packing depart- 
ment and it is an important part 
of the business. After a large 
amount of time, labor and money 
is spent to make perfect ma- 
terial we feel that it is proper 
to see that it is just as perfectly 
packed and crated for shipment 
so that damage in transit is re- 
duced to a minimum. You will 
like our method of packing and 
shipping. All carload freight is 
well braced in the cars and then 
sealed under our private seals. 

You are practically sure of the 
safe arrival of the goods if 
shipped by us. 

From office to yards, from 
yards to factory, through six 

buildings you have followed us and we are only sorry that we could not show you a hundred and 
one other very interesting details of this business. We are sorry, too, that it was not a personal 
visit you were paying but we hope some day to have that pleasure. Anyway we believe you are 
convinced of the fact that we are ready for you when you build a greenhouse, and that we can 
fill your order the way it ought to be filled. Place the next contract in our hands and you’ll 
never regret it. 

Having become familiar with our manufacturing methods, we are sure you will be interested 
in the finished product shown on the following pages. 
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A few places we have 
furnished 



The following pages will give you an idea of the extent of our business. 
Houses in every state in the union. 


Owned by Frederick Fair, Oil City, Pa. 

Whether it is a little house 10x20 feet like our standard size shown above or 
a large expensive layout like the one below you will find we can handle the job 
and do it right. 



Owned by J. E. Tilt, Chicago. 
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MONINGER HOUSES IN ILLINOIS 



Iron Frame Flat Rafter. 


Bassett & Washburn’s new range — five houses, 34x600 feet. A model range designed by 
us in our forty-fifth year of experience. Built at Greggs Station, 111. Owned by Bassett 
& Washburn, 131 N. Wabash Ave., Chicago, 111. 



34x400 feet semi-iron house. Used for cucumbers. Owned by Geo. G. Whitcomb, Streator, 111. 

Streator, Illinois. 
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Illinois — Continued 


Double 
Y and 
arch 

construction 

for 

semi-iron 

houses. 

A strong 
type of 
framing. 


Interior Showing Our Double “Y” Arch. 


Semi-iron house built for Walter Burhop, Maywood, 111. 


Interior. 


Width 28 feet 9 inches. 
Length 200 feet. 

Walls 8 feet. 

Benches are solid 12 in. 
high. 

Crops grown are sweet 
peas and carnations. 

Steam heated. 
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Illinois — Continued 



Iron frame and truss house in course of construction at the University of 
Chicago, Chicago, 111. Size of this house 34x120 feet. Moninger high pressure 
steam heating system. For entomology department in charge of Prof. Tower. 



Other houses at the University of Chicago, Chicago, 111., botany department. 
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Illinois— Continued 



The Wendland & Keimel plant 
at Elmhurst, 111. Houses in this 
view 27x200. Semi-iron. New 
addition 34x200. Flat rafter 
houses. 

Roses grown exclusively. 


View From Top of Boiler Shed. 


Trussed iron frame type. 
Three houses 28x133. 

Used for carnations. 

Moninger steam heating 
system — low pressure. 

Gus. Swanson, owner, River 
Forest, 111. 
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Illinois — Continued 



Third largest plant in the world. Wieter Bros., Chicago, 111. 27 foot semi-iron 

houses. 



Interior of a 60- foot flat rafter house at the J. E. Tilt place in Chicago. 
Finest and largest private greenhouse in the west. 
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Illinois— Continued 



The famous Poehlmann Bros, range at Morton Grove, 111. Largest modern plant 
in the world. Houses are all 27 feet wide. Semi-iron construction. 



A vegetable range owned by Peter Weiss, Glenview, 111. Houses are 27x150 
semi-iron. Crops are lettuce, radishes and cucumbers. 



everything for the greenhouse. 

Illinois — Continued 



Hoerber Bros., Des Plaines, 111. Another range of semi-iron houses. 27 feet wide 
and 200 feet long. General line of cut flowers. 



The greenhouse end of Vaughan’s Seed Store, Chicago, 111. Houses located at 


Western Springs, 111. 
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MONINGER IRON FRAME SERVICE BUILDING 



This type of building is just the thing for commercial plants. It is strong, light and 
economical. The one shown here is 25 feet wide and 100 feet long. The entire space is 
open and free to use as desired. Let us figure on your next service building. 



Notice each walk has its own door. The end walk in the greenhouse is saved and each 
bench is two feet longer than it would otherwise be. These doors are cheap, being made out 
of pecky cypress bench lumber. 
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Illinois — Continued 




Samuel J. Pearce, Chicago, 111. 

This is the famous bulb grower you have heard so much about. This plant is entirely new 
and modern. There is a total of 46,000 square feet of glass. The entire plant is built of 
Moninger material and heated with our high presssure hot water system. This is the acme 
of semi-iron construction and one of the best ranges for the money in the United States. 
Total cost erected, $20,000. 


Our iron frame boiler shed is the thing you want. 
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Illinois — Continued 



Illinois State Normal School, Normal, 111. 

Two layouts here showing wide difference in greenhouse architectural style. 
These houses suited to private estates as well. 



Northern Illinois State Normal School, De Kalb, 111. 

This lower cut shows class room building below and greenhouses above. An 
ideal arrangement for schools. 


ever ything for the greenhouse. 
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Illinois — Continued 



Waldheim Cemetery Company, Forest Park, 111. 

of hipped roof show house that adds considerable to the attractiveness of a range 

ot ordinary growing houses. Moderate in cost. 



Bohemian National Cemetery, Chicago, 111. 

cfjii “ore f tractive style of show house. Costs a little more than the type above bu 
Still reasonable enough for most anyone who has need for a building of this kind. 


is 






Illinois 

(Concluded) 


Stores with the 
green house at- 
tached. Ideas for 
the fellow that re- 
tails and produces 
some of his stock. 


Henry L. Seitz, Chicago, 111. 


H. N. Bruns, Chicago, 111. 


E. Weinhoeber Co., Chicago, 111. 
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Iowa 


A modern plant at Osage, Iowa, owner by Walter Hall. Central part used as 
showhouse and salesroom. Good idea. 




The well-known Wilcox place at Council Bluffs, Iowa. About 600,000 square feet 
of glass. Owned by J. F. Wilcox & Sons. Largest range west of Chicago. 
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Indiana 



The Smith & Young range at Indianapolis, Ind. Used for cut flowers. Semi-iron 

houses. 









A pleasing style of house used by French Lick Springs Hotel Co. at French Lick, 
Ind. The vestibule entrances is a feature of this range. 
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Indiana — Continued 



A range of 22 vegetable houses owned by John G. Frisz of Vincennes, Ind. Hot 
water heating. Semi-iron houses. 



The Colonial Flower Shop, Goshen, Ind. 

An inexpensive and pleasing greenhouse and store combination. This is just 

it for the retailer. 
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Ohio 



Fifth Avenue Floral Co., Columbus, Ohio. 



Fred Ruetenik, Cleveland, Ohio. 


This State is dotted 
everywhere with Moninger 
Houses. In Cleveland alone 
there are 34 greenhouse 
owners using our material. 
Space prevents our showing 
a large number of places 
we would like to have you 
see. 

Write us for the name 
of your nearest neighbor 
with a Moninger House. 
You will find him a satisfied 
customer and a successful 
grower. 



Elms Greenhouses, Girard. Ohio, 
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Ohio — Continued 



This modern range of trussed iron frame houses is located at Winton Place, 
Cincinnati, Ohio, and was built by Otto Hirschfeld, 4736 Edgewood Ave. Size 
v34xl50. Hot water heat. 



All heating is placed on the walls and are painted with our Metal-Kote paint. 
If you get near Cincinnati, call up Mr. Hirschfeld and he will show you around. 
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New York 



Jos. Cervenka, East Islip, L. L, 

N. Y. 

Semi-iron Houses. Hot water 
heat. 

There are two houses in this 
range. First one is shown below. 
Long Island has alone about 
twenty Moninger houses. 

Freight costs are low and you 
can buy in Chicago for less than 
in New York. 







everything 
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Connecticut and Massachusetts 



rhe Wm. Pinchbeck place at Ridgefield, Conn. Hot water heat. Semi-iron 
construction. Grows cut flowers. 



C. H. Lothrop, Lexington, Mass. 


Here is the first house 
for the man in a small town. 
A neat and inexpensive 
workroom attached with 
boiler set in the basement. 
A place like this can be 
built for a small amount 
of money. The house is 
heated with a Moninger hot 
water boiler and piping 
system. 
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Pennsylvania 



The largest vegetable greenhouse in the world. 

Semi-iron construction owned by W. H. Weinschenk, New Castle, Pa. Width 
120 feet, length 600 feet: Stock planted on the ground. 



Flat rafter houses owned by Weinschenk & George, New Castle, Pa. 125 feet 
wide. Heated with Moninger boilers. Steam system. 
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Vermont 



University of Vermont, Burlington, Vt. 

There are 3 houses 20 feet wide and 60 feet long. Used for experimental 
purposes and in class work. An ideal university layout that is inexpensive. 



Service building is of frame construction with shingled sides and stone founda- 
tion. Boiler located in basement. Low pressure Moninger steam heating system. 
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Kentucky 


John P. Fister & Bros., Lexington, Ky . 

Vegetable Houses.. Planting done on the ground. Several other houses in j 
Lexington and throughout the state. Ask for the names. | 



University of Kentucky, Lexington, Ky. 

A little different arrangement of palm house and growing houses. Let us 
have your idea and we will design something for you. 


'i 



I 

everyth ing for the greenhouse. 

District of Columbia 



These Houses are of various sizes and are of several types. The Government 
is constantly delving into all kinds of plant growth and investigating plant diseases. 



United States Government, Department of Agriculture, Washington, D. C. 


United States Government, Department of Agriculture, Washington, D. C. 

A competent force of engineers is in charge of the range and their numerous 
bulletin reports are of great benefit to the greenhouse owner. 
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Western States 



Salt Lake Floral Co., Salt Lake City, Utah. 

Semi-iron houses 300 feet long. Four houses 21 feet wide and six 27 feet 
wide. For cut flowers and vegetables. 


Miller Floral Co., Farmington, Utah. 


The most modern range west of the Missouri river. Semi-iron construction. 
Principal crop is roses. Heated by steam. Houses 300 feet long. 
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Western States — Continued 



Kansas State Agricultural College, Manhattan, Kansas. 


Six houses, 27x125, with propagating house across the ends. Semi-iron 
construction. A neat, well built range suitable for cut flowers or vegetables. 



Byron H. Ives, Albuquerque, New Mexico. 

This plant located in a city of about 7,000. Semi-iron type. Width 27 feet. 
Various lengths from 125 feet to 250 feet. Two houses in front are 27x125 feet. 

I 
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Western States — Continued 


Hess & Swoboda, Omaha, Neb. 

Semi-iron houses. * Commercial range growing almost everything in the 
cut flower line. Owners operate city store and do a large shipping business. 


Just beyond Omaha is this commercial range of about 26 houses. All semi- 
iron type and used for cut flowers. 


C. H. Frey, Lincoln, Neb. 
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Western States — Continued 



Brenner Floral Co., Shawnee, Okla. 


Palms house with two wings for show houses 
Approximate cost of this plant $10,000.00. 


Growing houses in the rear. 



Boise Floral Co., Boise, Idaho. 



Boise Floral Co., Boise, Idaho. 


It costs a great deal of 
money to ship goods from 
Chicago to Idaho but it 
pays in the end to build 
Moninger houses. 


Good houses produce 
good stock and do away 
with all worry and trouble. 
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Western States— Continued 



Butte Floral Co., Butte, Mont. 

Here is a range of semi-iron and iron frame houses. The last addition is 
our 34 foot standard type iron frame and truss. Heated by steam. 



Walla Walla Hot House Vegetable Co., Walla Walla, Wash. 

The short roof type for a commercial range is in use here. This plant is 
one of the largest on the Pacific Coast. All semi-iron houses. 
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Western States — Continued 



Dr. Rudolph Schiffmann, Pasadena, Cal. 

These houses are used for orchids, of which Dr. Schiffmann has a large 
collection. Heated by oiir hot water system. Semi-iron construction. All wood- 
work is cypress. 



University of Arizona, Tucson, Ariz. 

These houses have been in use several years and Director R. H. Forbes says 
they give entire satisfaction. Moninger Boilers are used and houses are heated 
with both hot water and steam. 






Western States — Continued 


The Park Floral Co. at Denver is a consolidation of two firms, the other 
being the Colfax Avenue concern. The largest plant in Colorado. Mr. Valen- 
tine of this company is an ex-president of the S. A. F. 


Pikes Peak Floral Co., Colorado Springs, Colo. 

A cut flower range of modern semi-iron houses. Steam heating system. 
The second largest range in Colorado. 
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Southern States 



Joy Floral Co., Nashville, Tenn. 

Largest range south of the Ohio river. Later houses are 27 feet wide 
Semi-iron construction. Heated with steam. 



Wm. F. Rock Flower Co., Kansas City, Mo. 


This big new range is a show place for visitors. Ten houses, 27x300, of 
semi-iron construction, used for cut flowers. 
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Southern States— Continued 




Texas Seed & Plant Co., Dallas, Texas. 

Another cut flower range just outside a large city. Company operates a 
store at 219 Elm street. Surplus stock is shipped out into the state. 


Metairie Ridge Nursery Co., New Orleans, La. 

Houses, 27x200, of semi-iron construction. Cut flower range. Owners 
operate a large nursery and have retail store in the city. 
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Southern States — Continued 



Stuppy Floral Co., St. Joseph, Mo. 

A range of houses on a hillside. Later buildings are of semi-iron construc- 
tion and 27 feet wide. Used for cut flowers for shipping trade and for retail 
store. An addition has been built every year for several years. 



A new range built in 1911-1912. Houses of several sizes are used as com- 
pany grows specialties. About 100,000 square feet of glass in this range. 


Lake Newell Floral Co., Lake Newell, W. Va. 
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Northern States 




Interior of a 34 foot flat rafter house, showing method of supporting the roof, general 

construction, etc; 


Holton & Hunkel Greenhouse Co., Milwaukee, Wis. 

This is the largest range in the state and one of the largest in the country. Partly iron 
frame and partly semi-iron houses. New 1913 addition, connecting with first house in the 
view above, consists of six houses 27 x400 feet. 
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Northern States — Continued 



Geo. Vatter, Marinettte, Wis. 

A northern cut flower range. Stock grown for retail store. Semi-iron 
construction. Heated by hot water. Boiler room located on the north end. 



Clinton Falls Nursery Co., Owatonna, Minn. 

Another nursery company in the cut flower business. Two detached rose 
houses, 34x150, and seven connected houses for carnations and general stock. 
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Northern States— Continued 




The Mitchell Greenhouse and Nurseries, Mitchell, S. D. 

Semi-iron houses used for cut flowers and general stock. Product sold in 
their retail store. Steam heating system. 


Chas. Frueh & Sons, Saginaw, Mich. 


This picture does not do justice to the range this company owns. A general 
Tine of stock is grown. One of the largest ranges in the State. 
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Canada 



Frache Bros., Lethbridge, Alta, Canada. 

Four houses, 34x200, of semi-iron construction. New modern houses, built 
in 1913. Used for a general line of stock. Moninger greenhouses are rapidly 
multiplying in Canada. 



One of the tomato houses 
owned by E. J. F. Coster, Prince 
Albert, Sask., Canada. Semi- 
iron. Heated by hot water. In 
this country the grower is con- 
fronted with weather conditions 
that are very trying. The tem- 
perature range is extreme and 
the changes are often and sud- 
den. 
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Conservatories 



Conservatory owned by R. S. Kirchberger, Highland Park, 111. 
Iron frame curved eave construction. 
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Three Types For Your Home 


Straight Roof Lean-to. 



Even Span, Standard Stock Size, 10x20 Feet. 




Curved Roof Conservatory and Workroom Attached. 
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Semi-Iron Houses 

STANDARD TYPES 

Now and then somebody rises to remark that the iron frame houses 
are no more economical than the semi-iron type with upright supports 
for the roof. This comes very near to being the truth and when you 
consider the cost of materials for the houses, together with the dura- 
bility, it’s a mighty hard house to beat. 

You will find there is really very little difference in the quality of 
the stock and the quantity is the same. 

The upright supports are not so much in the way as one would think. 
Sometimes we really think they are a convenience more than a hindrance. 

If you want the most for your money at the start try the semi-iron 
house. 

There are exceptions to this in extra wide houses. 

These houses may be built in any width desired, but we recommend 
the standard sizes as shown here. Special widths cost no more money 
as far as materials are concerned except that special widths make it neces- 
sary to often miscut lumber and there is more waste to pay for. Stan- 
dard types for this reason cost a little less. 

When writing for estimates be sure to tell us your plan in detail. 
The more information you give us the better we will be able to help you 
and the more accurate our estimate will be. We are always glad to sub- 
mit figures and plans. 
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Combination Iron Frame and Truss Houses 

Standard Types 

The iron frame and the truss combined make a strong, rigid structure. A 
house as light as day and as solid as a rock. This is the construction that is 
rapidly coming into favor and we strongly recommend it as the ideal thing for 
commerical greenhouse plants. 

Do not confuse this style with other makes of trussed houses — it is different. 
In the early styles no iron rafters were used and the trusses were fastened right 
to the wooden roof sash bars. In this way the wooden bar formed a part of the 
truss and really carried most of the weight. These houses are now known as 
“Trussed Sash Bar Houses.’’ They have never been a success and a number of 
them have collapsed entirely under wind and snow pressure. No greenhouse is 
safe in the construction of which a wooden sash bar is made a compression mem- 
ber, or in which the wooden sash bar acts as one of the principal supporting 
members. We have never made a sash bar tru^s — it’s N. G. 

In our iron frame and truss houses the entire truss frame is made of wrought 
steel. The weakest member of the truss has a tensile strength of 60,000 lbs. per 
square inch, so you see it is a house designed for long and continuous service. 
The iron rafters are made of steel angles and these are placed 8 feet inches 
apart. At the ridge a wrought steel plate connects the two rafters (Fig. 393) 
and holds them securely in place. The upper rods are bent and carried through 
the ridge plate and the rafters, binding it all together. In this style of house 
the wooden members are used only for carrying the glass and of course are made 
very light. This eliminates shade to a very large extent. 

You will notice the sash bars stop at the header line below the sash (Fig. 

393) leaving space under the sash free and open. A purlin is carried the entire 
length of the house at this point and gives strength just where it is needed. The 
solid steel strut plate and the angle iron strut (Fig. 395) connect the upper and 
lower truss rods forming a powerful brace for the angle rafter. This connection 
makes the structure rigid and strong. The lower truss rod is bent at both ends 
same as the upper rod. The upper end passes through the strut plate and is held 
in place by a nut. The lower end passes through the angle rafter and is also held 
secure by a nut. The angle rafter is bolted to a wrought steel post collar (Fig. 

394) . This collar is held in place by a bolt that passes through the post. It is 
small and neat, yet strong and lasting. 

You will notice the upper and lower rods are bent at each end and pass en- 
tirely through the part to which they are connected. This work is all done in our 
factory and trusses are shipped to you completely assembled. They reach you 
accurately fitted and when house is set up you will have a roof that is in line 
perfectly. No adjusting to be done. No chance to make a mistake. Just set in 
place and tie them together. 
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Iron Frame and Truss Houses — Standard Types 


\ / 

Fig. 397 


Fig. 395 


N ^ 

Fig. 396 


Fig. 398 
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Iron Frame and Truss Houses — Standard Types 
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Iron Frame and Truss Houses— Standard Types 
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Iron Frame, Flat Rafter Houses 

Standard Types 

This is the house you have heard so much about. It is the highest type of construction 
on the market today and is the ideal thing for an up to date commercial plant. 

The flat rafter construction is particularly suited for detached houses but can be used 
for connected ranges. 

There are various ways of using the flat rafter. It all depends on the width and style 
of the house to be built. You want to be sure your house is properly designed before 
you order the materials for it. Y'ou want to be sure that all parts of the structure are good 
and strong. 

In an effort to build houses as light as a bell glass a manufacturer is very liable to cut 
down the size of the various members until the structure is too weak. Competition also has 
much to do with this. You don’t want the lowest price iron frame house — the chances are too 
many corners have been cut. First, last and all the time be sure the house is strong, rigid 
and safe. Not too heavy and not too light— it must be just right. 

When you put your money in the best greenhouse to be had it is your duty to go into 
all the details and satisfy yourself of each and every pattern used. Take no chances of any 
kind and get a full 100 cents in value for every dollar. 

If you will go into all of these things— if you will try to get hold of all the facts about 
the matter, you will want a Moninger House. If you only knew as much about our iron 
frame house as we know about it and if you knew all about the other makes you would 
place your order at once with us. 

The Bassett & Washburn Co., Chicago, wanted to build the most modern range of 
glass in America. Messrs. C. L. and E. B. Washburn asked for plans, specifications and 
prices from every manufacturer of iron frame houses. They visited ranges that had been 
built by the various firms. They asked questions of every owner— they peeked into the 
corners and the out of the way places. Prices were carefully compared and every part of 
the construction was gone over down to the size and kind of screws used. After visiting 
the factories of the manufacturers and making the widest kind of an investigation they 
concluded there was nothing to it but Moninger made houses. 

Now why did these people buy Moninger greenhouses? They had owned the second 
largest range of glass in the world for a long time — over 25 years. They knew the business 
as it is known by but few greenhouse owners. They knew that price was not the controlling 
factor. They knew that big talk and big advertising claims would not build good greenhouses. 

They knew that the best greenhouse was none too good. They knew the best green- 
house was our iron frame, and they bought it. They would have no other. Their eyes were 
opened to some of the things that the ordinary greenhouse buyer would seldom see. They 
are right here in our home town — and they know. 

We will furnish you the same houses at the same price and any house we make on the 
same price basis. They built five houses 34x600— probably the largest order for flat rafter 
houses ever taken by any firm. You will be treated to the same square deal we gave them — 
you will like our way of doing business and you will get your money’s worth. 

We were not the highest in price on the Bassett & Washburn job and we were not the 
lowest. Just a fair honest price for fair honest goods. 

Get our estimate. If you have a proposition from us think this all over carefully before 
you spend the money. This is not bunk-r-it is the unvarnished truth, for we can honestly 
say the Moninger Iron Frame House is the best at any price. 

Every part perfect. Every house a model by itself. Safe— Durable— Modern— Right. 


Picture 
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Iron Frame Flat Rafter Houses — Standard Types 
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Fig. 403. Cross Section of Weinschenk and George House, 123 Feet Wide. 
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Fig. 406. Solid Steel 
Plates on each side of 
the iron rafter. Makes 
a strong house that will 
carry wind and snow 
loads perfectly. 







PLirr£- 
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Iron Frame Flat Rafter Houses — Standard Tpyes 



Method of Connecting Upright Support 
to Flat Rafter. 



Fig. 408. 

Channel Iron Gutter with Bars Attached. 
This Cut Shows Post Connections, 
Drip Gutter and Top Rail. 



Fig. 409. 

Interior of a House 123 Feet Wide Built Complete for 
Weinschenk and George, New Castle, Pa. Note 
how the Center Span is Trussed. 



Fig. 410. 

The Angle Iron Eave 
Plate and Post Connec- 
tion. The Ideal eave 
for detached houses. It 
is always free of ice and 
casts but little shade. 
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Iron Frame Flat Rafter Houses— Standard Types 



Fig. 411. 

Standard 21 Foot House — No Inside Supports. 



Fig. 412. 

Standard 34 Foot Section. Benches can be made 4 feet wide, using benches in place of five as shown. 
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Iron Frame Flat Rafter Houses — Standard Tjrpes 



Widths up to 29 Feet without Upright Roof Supports. 


Iron Fr&mc Flat Rafter Houses — Standard Tpyes 
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Fig. 414. 

Standard 60 Foot Section with Two Lines of Upright Supports on Each Side. Angle Iron Eaves. Five Foot Benches. 
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Cost of Greenhouses 

A house 10' wide by 20' long, including heating outfit and all construction material, 
will cost you, erected ready to grow in, approximatdy $265.00, based on the following 
specifications : 

Side walls 6 feet; pipe posts; 3' stationary side glass and 3' sheathing below the glass 
in each wall; 16x18" D. S. A. glass; Pecky Cypress benches, style No. 2; wooden gutters; 
ventilators on one side of the ridge; hot water heating; cast iron boilers. 

For each additional foot of house in length, add $9.00. 

The same house 14x20' would cost approximately $^.00 and $9.50 extra for each 
additional foot. 

'The same house 16x20' would cost approximately $325.00 and $10.00 extra for each 
additional foot. 

The same house 21x20' would cost approximately $350.00 and $12.00 extra for each 
additional foot. 

The same house 25x100' would cost approximately $1,500.00 and $14.00 per foot more 
or less. 

The same house 28' 9"xl00' would cost approximately $1,600.00 and $14.75 per foot 
for each foot more or less. 

The same house 34x100' would cost approximately $1850.00 and $17.00 for each foot 
more or less. 

The same house 42x100' would cost approximately $2,100.00 and $19.00 for each foot 
more or less. 

The same house 49x100', except wooden eave plates, instead of gutter, and double 
roof vents instead of single, would cost approximately $2,350.00 and $21.50 for each foot 
more or less. 

The same house 56x100', except wooden eave plates instead of gutter, and double roof 
vents instead of single, $2,600.00 and $23.50 for each foot more or less. 

Connected Houses 

Each connected house costs about 20 per cent less than the first house. 

Iron Frame and Truss Houses 

This type of construction costs about 70c per lineal foot of house more than the semi- 
iron type mentioned in the above figures for houses up to 28' 9" wide and $1.30 per lineal 
foot more for houses up to 34'. 

Iron Frame Flat Rafter Houses 

This type of construction costs about $2.00 per lineal foot of houses more than the semi- 
iron type for houses up to 25' wide, about $2.25 per lineal foot more for houses 26' to 42' 
and about $2.50 per lineal foot more for houses over 42' wide. 

Concrete Walls 

If concrete walls are preferable to wood walls, their cost will be about 25c per square 
foot of wall above the grade, and 35c per square foot below the grade more than the wood 
wall and pipe post house. 

Steel and Cast Iron Gutters 

Cast iron gutters cost about 30c per lineal foot of gutter more than the wood gutter. 
Steel channel gutters cost about 15c per lineal foot of gutter more than the wood gutter. 

Steel Eave Plates 

Steel angle eave plates cost about 15c per lineal foot of plate more than the wood eave 
plates, and 15c per lineal foot less than the steel channel gutters. 

The Service Building 

The above figures do not include any service building, boiler pit, chimney, or workroom. 
This part of the greenhouse plant can be built according to the wishes of owner and your 
local contractor. We can readily give you the approximate cost of the materials based on 
your home market prices. 

About Price Basis 

These calculations are based on certain market prices of various commodities in effect 
August 1, 1913. Any change in these prices will, of course, affect the figures. It is im- 
possible to give printed price lists on parts that will be of any benefit to the customers, as 
considerable experience is required to enable one to estimate accurately on the requirements 
for a complete greenhouse. For this reason we issue no price list on structural material, 
but will cheerfully quote on separate items for repairs at any time. 
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Standard Sizes of Greenhouses 


Based on benches five feet wide and walks 20 inches wide, the following is 
a hst of standard widths of greenhouses adopted by us. Material for standard 
widths will cost you a little less than for special widths. It should be borne in 
mind that these widths will vary a few inches depending on whether gutter or 
eave plate is used and on the size of the gutter or plate used. Measurements are 
center to center of posts. 


No. 1 


1 

No. 2 



No. 3 



No. 4 


J 

No. 5 


1 

I 

No. 6 


No. 7 


No. 8 



No. 9 



No. 10 



No. 11 



No. 12 




To be built in range form. Ar- 
rangement modified for detached 
house. 

Range form only. 

Detached form only, or for 
first house in a range. 

Range form only. 

Detached form only. 

Detached form only. 

Detached form only. 

Detached form only. 

Detached form only. 


Information required for making Estimates on Green- 
house Construction Material 


Sketches und Kstitnates fuvtiished Free of Churgi 

(Do not cut this page — send for Blanks) 


1. Number of houses? 

2. Detached or connected? 


3. Will length of houses run east and 

west? 

4. Width of each house center to center 

of posts? 

5. Length of each house outside? 

6. What size glass will 3-ou use? 

7. Which ends are wanted glazed? 

8. Where are doors wanted? 

9. Are gutters or eave plates wanted for 

walls ? 

10. How high are walls to be from ground 

to eaves? 

11. Will you use concrete, brick, stone or 

lumber for walls ? 

12. Do you want stationary glass in walls 

below eaves? If so, how much? 


13. Do you want hinged sash in walls be- 

low eaves for ventilation? 

14. On which wall do you want glass or 

sash? 

15. Do you want to hinge roof ventilator 

sash to ridge or header? 

16. Will you have solid beds or raised 

benches ? 

What kind of stock are you going to 
grow ? 

18. Do you want the material cut and 

fitted ready to set in place? 

19. Is the land level or has it a slope 

across the width of the house? If 
slope, how much? 

20. Do you want semi-iron construction? 

21. Do you want iron frame flat rafter 

construction ? 

22. Do you want iron frame truss con- 
struction ? 


Show your idea by making a sketch and refer to our catalogue for informa- 
tion. You will find various styles of houses illustrated and described and also 
details of the patterns used in construction of the houses. 
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Construction Details — Standard Patterns 


Fig. 415. 

VENTILATOR CONSTRUCTION 
For Top Ventilation 
Patented 1909. 

The details here show top ventilation with our patented construction. The sash you will 
notice are hinged directly to the roof bars by special hinges and a small header is used placed 
beneath the bottom rail of the sash. The hinges are our famous bar hinges about which you 
have heard and read so much during the last two years. This is probably the greatest im- 
provement made in ventilator construction since greenhouses were first put up and if there 
ever was any doubt as to the best method of ventilation the balance is surely now in favor 
of sash opening at the top. 

The use of a hinge at every bar on the roof fastens the sash securely, spaces the bars equal 
distance apart and prevents the sash from warping or twisting out of shape. With the old 
style, hinges were fastened to headers nailed between the bars and sash finally came loose. 
The wind will be less liable to take the ventilators off the roof with these hinges or the sun 
to warp the sash. Aside from this, the hinges in connection with the new header do away 
with the large shade line, eliminate drip from condensation, prevent ice forming beneath the 
bottom rail and cause the sash to operate more easily. Really, there is so much gained with 
these hinges there is no comparison between them and the old style. When the sash is open 
the condensation forming beneath the glass is carried down to the bottom rail and directly 
out on the upper side of the roof glass. The warm air inside coming in contact with the glass 
at the point where hinges are placed melts ice as fast as it forms and sash can always be 
closed down tight. The header being beneath the bottom rail casts no shade as it is in direct 
line with the bottom rail itself. 

There are two styles of hinges; one to fit the rail of the sash and the other to fit the 
stiles or ends. The two styles are shown here in detail also a section of the roof and a detail 
of the header. No other manufacturer can supply this construction as it is fully covered by 
letters patent and all infringements, either buying or selling, will be prosecuted. 



Fig. 416. 
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VENTILATOR CONSTRUCTION FOR BOTTOM VENTILATION 

han^ng^this^featurt^?f houses and we show here our method of 

but is riised about L will notice the sash does not lie flush with the roof 

Piecf on which bottom nV a«^„^ests on a frame-like construction. The lower 

strips. The seat strin is notfSfp^^f^ r the seat strip and the side pieces weather 

.".ra .|v.a'iAX s? 

ffiganl Si-Sf .SFS 

facturlr^overiook theJe ’deteUs^ bift thViVe®^worth®'money shipped. Some manu- 


li 


Fig. 418. 
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TOP VENTILATION BOTH SIDES OF RIDGE 


Where a large amount of ventilation is desired, sash are often placed opposite each other 
on both sides of the roof and where they open on the top it is necessary to use the construc- 
tion shown above or something similar to it. The sash you will notice are beveled so when 

closed they fit tight against the ridge. Our famous sash bar hinges can be used for any kind 

of top ventilation and we show them here together with our shadeless header. 

Where sash are placed alternately on the roof and are not opposite each other the top 

ventilation described on previous page, with cap to fit over the ridge can be used. The ob- 

jection made to the construction shown above is that it is not water tight at the ridge. There 
is hardly any way to get around this in a satisfactory manner, but our sash are perfectly 
made and the amount of drip is reduced to the minimum. 

The detail below shows bottom ventilation with a small ridge. This is not to be compared 
with the arrangement shown on previous page, for our improved cap does away with the drip 
at the ridge. The seat and weather strip arrangement is just the same for these sash, how- 
ever, and the only difference is the method of hinging. This construction is cheaper and that 
is the one advantage it has. The hinges used are the same as the ones shown on previous 
page. These hinges have brass pins and are heavily galvanized. 
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The Moninger Double “Y"’ Arch. 

structloVL"®marit*ron^ ‘he best one to use provided the eon- 

ot materia] are constantly tryfng to produce a^Sus^ Vat ?hls idea in mind makers 

This connected with the tendency in ?^nt veari t^h.^na ‘u® minimum amount of shade. 

Of improvements in greenhouse constructiorftnp^ ^ houses has brought out a large number 

bination iron frame fnd trussed houses ^ ® several forms of trussed houses and corn- 

deal to ^do^wfth^\hT changes irf Veenhouse^t^nS^as^ making of castings has had a great 

two fiUingrhlvt'^Lln'^comWned^i'n oi?r^do^^^^^ tSS^ny o?her two^we know^of® and^'th^l 

puriVsTi^'j H^neT^r^s-iSpl^Si “ “nes of 

eclcu biope or tne roof), but as shown in the cut. below, only two lines of upright 

supports are used in 
this construction. The 
upright supports are 
placed under the two 
upper purlins fitted 
with “Y” braces below 
and connected with 
pipe arms to the two 
lower purlins. 

To brace the up- 
rights a pipe is carried 
across from one to the 
other forming an arch 
which perfectly sus- 
tains the weight of the 
roof at all points. 
Without doubt this 
double “Y” arch is the 
strongest combination 
of pipe frame and split 
fittings ever put on 
the market. You have 
practically all of the 
growing space free of 
obstruction and the 
minimum amount of 
shade. 

This construction 
costs less money than 
four lines of upright 
supports, is easier to 
set up and makes a 
better appearance. It 
is a far better arrange- 
ment than two lines 
of upright supports for 
the lower purlins and 
a line of upright sup- 
ports in the center 
under the ridge with 
the “Y” brace and 
arms for the upper 
purlins. 

As an additional 
brace and tie we use 
a wire truss with this 
construction. This wire 
is carried from the 
eave line over lower 
purlins around upright 
supports and down to 
the eave line on the 
opposite side of the 
house. The wire is 
drawn tight with turn- 
buckles a cut of which 
we show here. 

The cost of this wire 
is small, casts no 
shade and is a g^eat 
help. Many a roof has 
been saved from wind 
by the simple wire 
truss. 


Fig. 421 


Fig. 


423 


Fig. 


Fig. 424 
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Purlins and Purlin Supports 

We show here three kinds of purlins and fittings; 
pipe, angle iron and wood. Our improved split fittings 
are used for each of these three forms and all of them 
are made to clamp on the purlin support with one bolt 
through the center. These fittings are very simple, 
easily adjusted and make a nice neat job. 

The fittings for wood purlin, you will notice, have 
small teeth cast on each side which press into the 
wood when the two pieces are clamped to the purlin 
support. When this fitting is once clamped in position 
it cannot get away from the purlin. This fitting should 
always be placed on the purlin at the splice so it will 
hold the two pieces together and prevent joint from 
coming apart. 

The split tees for pipe purlins are so well known 








they hardly need description. These fittings are not 
only used for pipe purlins but for pipe frame benches, 
for railings and for many other purposes. The pipe purlin is fas- 
tened to the roof bars with galvanized straps and galvanized screws. 
We can furnish various sizes of tees and straps and will send 
complete list on request. 

The angle iron purlins, as shown below, are fastened to roof 
bars in two ways. One method is to drill holes in the angle iron 
the same distance apart as the bars on the roof are spaced, and 
the purlin then fastened with screws. Another method, and a better 
one in our opinion, is to fasten the purlin with small galvanized 
clips and screws. With these clips you are always sure to have 
your bars spaced equal distance apart and it is easier to fasten 

the purlin in place with these 
than it is with the holes 
drilled through the iron. One 
part of the clip can be fas- 
tened to the bars before they 
are put on the roof if you 
are very careful and measure 
and locate the exact position 
for the purlin. When the 
bars are up each end of a 
length of purlin can be fas- 
tened by adding the other 
half of the clip and the 
balance of the clips can then 
be put on. You will find 
these clips convenient when 
you come to glazing, for 
should bars at any point be 
too close a tap with the 
hammer will space them just 
right for the glass. 


PURLIN PIPE STRAP 
Fig. 427 


ANGLE IRON PUR- 
LIN WITH CLIPS 
Fig. 428 


ANGLE IRON PURLIN 
WITH HOLES PUNCHED 
Fig. 429 


RIDGE FITTING 
Fig. 430 
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w d Gutters and Eave Plates 

the plate and^ the 


NUMBER 5 GUTTER. 


‘OUR BEST 


sill. 


Fig. 432 
number 9 GUTTER 


number 12V GUTTER 
Fig. 433 


and tongue 
hold the sill down 
in Its place. The 
sash bars rest flrm- 
completely 
on the beveled edge 
of the sill making 
^ ^nd strong 

job. The entire 

rL^t«°^ sash bj 
rests securely, not 
just half of the 
bar as is the case 

into 

in posftion theT 

s,“.s s 

this ""guuef ^ake 

ordinary the 

money is well . ®' . the 

will always satfsfica^"'*- 
as it does r^t nLA®** ^vith it 
lepalring wfth thi= ®?n®tant 
gutter, too, you havf .1*^'® 
tom entirelv^ t)ot- 

nnd there underneath 

S'MsHi 
a £*•-“'»« as 

With 

guarantee it to^l^'waS 

^orsFr““®b^Su^ 

aniV "a°n^®‘’^" P'^in 

bottom. This 
STUtter is not 
us good as 
5 

and 


No. 2 
Fig. 436 


. Fig 434 

NUMBER 7 EAVE PLATTr 
“OUR BEST” 




NUMBER 8 EAVE PLATE 

Fig. 4SSi 


the ^No. 

the only advantage it has is in the" cosT" 

mee'i'‘a^demlnd^“r® a^chS gu«“ ‘f “^'^® ‘® 

carries more water. The perfect 

Tu; n:‘" 7 :aV"^"f ‘r b<»“ven"tS1L\^g"e" 

so much about 1n"'othe*r parts"oA1iP^''®t®f°*'®” 

It casts very little catalogue. 

s"r5.^*air.y,T“i 

.SM ftei. 

S|S?.?,r.rr=fS,;f»v 

£”Cr„'K; ,fSf°Si. 

m a very good pattern to use whireyou Lve 
w b°"®''®i® °r board wall up to the eave line 
Wood gutters or plates will last as long as nn^ 
them P^^^t of the greenhouse. We prefe 

construction work as they are elsie^ 
to handle, make a good job and are jutt as dur 
able as anything you can get. On some of om 
houses we have wooden gnttera on/i 


No. 1 

Fig. 437 
URIP CON- 
DUCTORS 
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Pipe Posts and Fittings for Walls 


Without doubt pipe is used more generally for wall posts than anything else on the market 


not excepting the time honored wood posts which were used almost exclusively several years ago. 
Fittings of various kinds have been designed and used and improvements made from time to 
time until today the construction is almost perfect. 

The fitting for the top of the post is the most important one. The hub shown here is de- 
signed with a very deep socket is split and is fastened to the post with bolts. The deep 





Fig. 438 


POST TOP FITTING 
Fig. 439 


socket allows for ad- 
justment up and down 
so if posts are not all 
set to exact height the 
inaccuracy can be taken 
care of. 

The hub is made with 
slotted openings for the 
screws in place of round 
holes and you will 
find it much easier to fasten them to the gutter 
on this account. The hubs also have a round 
opening directly above the post which permits 
air to circulate and carries away any moisture 
that may get between the hub plate and the 
gutter bottom. For strength we have provided 
flange pieces on four sides and this distributes 
the load over the widest possible area. 

The hub shown here is designed for gutters six 
inches wide and over but we make a special 
fitting for narrow gutters and for eave plates. 
This special fitting has shorter side lugs but 
otherwise is of the same general construction. 

For wood walls with pipe posts we advise the 
use of our famous blocking clamp shown here. 

Only the best wrought steel 
is used for making these clamps 
and they are far superior to “U” 
bolts. With the old fashioned 
“U” bolts it was necessary to 
have the post blocking on one 
side of the pipe posts and the 
“U” bolt passed through this 
blocking and around the post. 

The blocking of course was 
a large piece as it ex- 
tended from the sheathing to 
beyond the inside edge of the 
post. With this clamp only a 
small piece of blocking is used 
between the blocking and sheath- 
ing as shown and the construc- 
tion is very neat, strong and 
light. We use “U” bolts now 
only when the form of construc- 
tion necessitates it. The fittings 
are heavily galvanized by the 
hot process and will last as long 
as the posts. 


BLOCKING 

CLAMP 

Fig. 440 


‘U” BOLTS 
Fig. 441 
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SASH BARS 


No. A No. 2 No. 12 No. 3 No. 10 

Ititi 


No. 9 


* 


Gable Rafter 



Fig. 442 


ffood W h ^ standard sash bars. They are not shown full size but you can get a 

pod Idea of their shapes. All you have to do is to tell us the width of the greenhouse vou 
intend to build and we will furnish the proper size bars. greenhouse you 

thinr^ton^rr^thr^'Jh^” including twenty foot lengths. Any 

shoTJZh fit o" ‘a T , ® ^ and strong cast iron 

Shoe which fits around the lower part of the bar. 

For cpved roofs we first saw these sash bars out of a solid plank and then run them 

isTlL mistekTas*"tL“m‘^^*r*’ 7°. anywhere on a greenhouse 

out of^hape ^ moisture inside and unequal temperature always warps and twists them 

Sash bars are not so simple to make as one would suppose. They must come out of the 
machines perfectly smooth and accurately shaped. To accomplish this properly the knives of 
the machines must be kept sharp as a razor and perfectly balanced. All of the intriiije rarts 

MnL'^an uTtlnt'^t designed our own style of machines with many httle 

things all uniting to make perfect materials. 

o.. f.TJl! sreenhouse is used on the sash bars and if these bars are rough 

It tekes Inn ® ^^sted to Say nothing of the brushes used up. 

n smooth ones and the paint that you use is not 

r"ns mto d:C auTck^"^ 

SPLICES 



Fig. 443 

material lor a greenhouse is very important. The wood gutters, purlins 

"c^oXVJhe rengtro^f%i"u:^rsr'’^ - 

Formerl^y one-half of the thickness of the pieces was cut on each end of each length and the 
two were then lapped over each other forming what we call a lap splice. The cut here stows 

totVeTtZ ^wo'^Tru wnf r <"p-Ptica"lly"o composin' 

n J JT '''ll'''® ^ ® perfectly so that each locks into the other 

and when once set together there is no coming apart. 

With the old lap splice when the lumber began to shrink, the Joints came loose and the 

,n r;,- - ™“"- - - 

makTnZit°‘^w^‘^h ®® '® '““y. Protected by us and you are cautioned against buying, selling or 
ZermaLfZ machine lor doing this work and the splice cannot be had from 

other manufacturers. This is just another small detail that shows how careful we are in makin g 
our goods. ® 


76 


JOHN C. MONINGER CO. 


Construction Details — Standard Patterns 

GREENHOUSE SUNDRIES 

For doors such as are used in the gable ends or walls of 
greenhouses we furnish mortise locks or latches, generally the 
latter as they are more convenient and durable. The locks 
easily get rusted and jamb but the latches are galvanized, made 
reversible and the handle is “off set” so that one will not strike 
his knuckles on the door jambs. 

The door hinges are made of steel and heavily galr 

vanized by the hot process. A brass pin made so as to be easily 
removed is the pivot in the center. This is a very desirable 
feature as the doors may be removed and set aside when occasion 
demands. With the old style tight pin hinges the doors, when 
open, swing back and forth in the wind and are liable to break 
glass and damage the gable end. 

For gutters in long runs or for any gutters where it is not 
desired to have the water flow over the outside we sometimes 
furnish downspouts. These are generally made of galvanized 
iron, with copper hats where the downspout goes through the 
gutter. Arrangements are made for connecting up with drip 
conductor on the gutter. If desired we can furnish the down- 
spout entirely of copper. 

What an endless amount of worry and bother is caused by 
laying the glass of your greenhouse in cheap inferior putty. It 
is poor economy indeed to And, after a few months, that the putty 
on your greenhouse roof cracks and peels off causing the glass to 
get loose and the water to leak in. Better spend a little more 
and get the best putty for the best is none too good. Pure boiled 
linseed oil and finely ground whiting, well mixed, makes the best 
putty. We have it in all quantities from twenty-five pound cans 
to carload lots. Don’t buy putty to glaze your 
greenhouse from your home dealer. He 
probably has inferior stuff and does not carry 
this high quality, having no call for it, as it 
is not used for any other purpose but glazing 
greenhouses. 

We firmly believe in erecting greenhouses 
of the best materials consistent with a rea- 
sonable price and above all we do not believe 
in skimping on little things such as hinges, 
putty, paint and nails. Formerly most green- 
houses were built using plain steel or wire 
nails for fastenings the members together. 
This was soon found to be unsatisfactory as 
the nails rusted out. We have, therefore, 
placed on the market our galvanized nails in 
such sizes as are best adapted for greenhouse 
construction. We have these in all quantities 
from one pound packages up, and will figure 
the proper amounts and sizes needed to build 
your particular job. Let us send you some. 

There are hundreds of different kinds of 
glazing points each with various good or bad 
qualities. We sell a number of kinds, but 
our “J. C. M.” galvanized brand we consider 
the best. These points are easily handled. 
Fig 447 glass firmly, are cheap and last a 

Downspout long time. 





Fig. 448. Putty 



Fig. 449. Galvanized Nails and Glazing Points. 
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Fig. 450 451 

SHELF BRACKETS SHELF BRACKETS IN GREENHOUSE 

There are many times when your greenhouses are crowded with stock and extra room is 
needed for plants. The Shelf Brackets shown here are just the thing for you to use as they can 
be attached to the purlin supports or gutter posts and pipe or boards used for shelves. If the 
stock is in boxes it may be set on pipe as shown abbve and if in pots, boards may be put in. 
These Shelf Brackets are made of the best cast iron, are strong and durable and are so made 
they can be easily taken apart at any time. The collars that fit around the post are constructed 
in such a manner that when necessary, a bracket can be used on one side and a hook for 
carrying a heating pipe on the opposite side. If you put up a single shelf it can be made double 
at any time by purchasing an extra bracket for the other side. This also applies to our Pipe 
Carriers as the collars for the shelf brackets and pipe carriers are the same in design. 

If brackets are used with pipe stringers as shown above when not in use you get the full 
benefit of the light. The 8 in. brackets are made for pipe or boards. The 12 in. brackets are 
made for boards only. 


PRICE LIST 

Single 

Double. 

Clamp on 1 inch to carry 8 inch board, each 

$0.16 

$0.22 

Clamp on 1}4 ii^ch to carry 8 inch board, each 

.17 

.23 

Clamp on 13^ inch to carry 8 inch board, each 

.18 

.24 

Clamp on 2 inch to carry 8 inch board, each 

.19 

.25 

Clamp on 1 inch to carry 12 inch board, each 

.18 

.26 

Clamp on 1^ inch to carry 12 inch board, each 

.19 

.27 

Clamp on 13^ inch to carry 12 inch board, each 

.20 

.28 

Clamp on 2 inch to carry 12 inch board, each 

.21 

.29 
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ALL WOOD BENCHES 





We are showing on this page 
two styles of benches which are 
used by most of the florists 
throughout the country. 

They are constructed entirely 
of pecky cypress, a wood which 
has been found to resist decay 
for a longer time than any other. 

In style No. 1 the legs are 4x4 
set six feet apart; 2x6 stringers 
extending the length of the 
” - bench on top of these, and then 

2x4 across at intervals depending upon the length of the bottom boards. This style enables you 
to use random lengths of 1x6 for bottoms. 

In the No. 2 style the legs are of 4x4 lumber, the crosspieces of 2x4, or 2x6 if the bench is 
wider than 5 feet, and the bottoms and sides of 1x6. The posts and crosspieces are set 4 ft. 
apart lengthwise of the bench. 


Fig. 452 
Style No. 1 
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Fig. 455. 
BASE 


Fig. 456. bracket 


Fig. 454. 

SECTION OF BENCH 


Pipe Frame Benches 

We illustrate here our pipe frame 
bench construction. It is simplicity it- 
self and certainly durable. One cannot 
appreciate how clean and bright these 
benches really are until one has seen 
them actually in the greenhouse. 

The bench bottoms are made of se- 
lected 1x6 pecky cypress laid across the 
bench and cut to fit. The face boards 
are made of clear cypress surfaced on 
both sides and neatly rounded on the 
upper edge. The sides are generally 
made of 1x6 lumber but may be any 
width up to 12 inches. The legs and 
cross pieces are made of either black 
or galvanized pipe as may be desired, 
all being cut to the exact lengths at 
our factory. The joints and connec- 
tions are made of cast iron split fit- 
tings in two halves bolted together. No 
threads are needed anywhere. One 
inch pipe stringers extend the full 
length of the bench and on these the 
bench bottoms rest. This bench is 
quite portable as it is easily taken 
apart and set up again. The bench 
legs may be set on wooden stringers on 
the ground but it is much better to 
set them on concrete. As the walks 
are usually cement this is easily done 
by extending the walk a little under 
the bench. 

The cross pieces while serving as braces afford an 
excellent place to rest the heating pipes on. These 
cross pieces may be raised or lowered as desired al- 
lowing for plenty of pitch for the heating pipes. 

But two sets of vertical legs and two runs of stringers are used 
for all benches up to and including five feet in width; any benches 
wider than this are supplied with an additional leg and stringer 
along the center of the bench. 

The cut in lower corner shows a bench in actual use and gives 
a good idea of its light construction. It is the best bench made for 
show houses, private estates and for conservatories. The first cost 
is considerably more than that of wood benches but it compares 
favorably with tile and concrete. 


Fig. 457. 


Fig. 458. TEE 


CROSS 


Fig. 459. BENCHES IN GREENHOUSE 
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ACTUAL. SIZE 











/ 

Fig. 466. 


\ / 

Fig. 467. 



Fig. 468. 


Fig. 469. 
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ACTUAL SIZE 



\ L 

S . X 

Fig. 471. 






Fig. 472. 
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Fig. 473. 
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Fig. 474. 


Fig. 475. 
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ACTUAL. SIZE 
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Fig. 478. 






Fig. 480. 


Fig. 481. 
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ACTUAL. SIZE 








Fig. 483. 




rv 

Fig. 484. 
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Fig. 485. 



Fig. 486. 


Fig. 488. 



Fig. 492. 
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Fig. 494. 


Fig. 495. 
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ACTUAL SIZE 






Fig. 497. 499. 
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501 502 503 


516 


506 


504 


507 


FITT INGS 

Fie 500— Purlin support fitting tor fiat rafter houses. 501— Ridge support fitting. 502— Pipe purlin coup- 
ling 503— Purlin fitting for angle Iron. 504— T-Brace. 505-506— Angle iron purlin splice plates. 507— 
Galvanized pipe purlin clamp. 508— Shaft hanger for flat rafter houses 509-510-511-^Shaft hanger fw 

iron rafter 512 Post too fitting and bolts. 513 — Down spout hub for channel iron gutters. 514— 

Post top fitting for boiler fiues?^ 515— Bottom view, 518 side view: Post top fitting for channel irongu]^ 
ter. 516 — Bottom view, 519 side view: Post top fitting for wooden 
side view: Post top fitting for angle iron eave plate. 


“V” gutter. 517 — Bottom view, 520 
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FITTINGS 

opel^l. Durilf t^n °°“auctors with drip downspout 

if/JSLSfjfyss-fV? ?w'ISFSS.“f "f ~f 
ss'-irSifT. "sssvisv'S' ‘sv“£Sv “i™ »■ 

sash meet. 632— Stile hinge. 533-Sail hinge 5 31 Tnnff where two 

Kr-iizfis pwl 


' 

I 
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Price List, Greenhouse Fittings and List of Standard Sizes 


Item. 

Angle Iron Purlin Top Fittings 

Angle Iron Purlin Top Fittings 

Angle Iron Purlin Top Fittings 

Anchor Bolts and Washers 

Galvanized Blocking Clamps and Bolts. 
Galvanized Blocking Clamps and Bolts. 

Hinges, Rail and Screws 

Hinges, Stile and Screws 

Hinges, Joint and Screws 

Hinges, Plain, Tight Pin and Screws 

Hinges, Plain, Tight Pin and Screws 

Hinges, Plain, Tight Pin and Screws 

Hinges, Door, Loose Pin and Screws 


Door Latches and Screws 

Locks and Knobs with Screws. 


Pipe Purlin End Bearers 

Pipe Purlin Split Couplings 

Sash Bar Splice Plate for No. 2 Bar. 
Sash Bar Splice Plate for A. F. Bar. . 

Split Tees 

Split Tees 


Split Tees 
Split Tees 


Wire Plates 
Wire Plates 
Bench Side 
Y. Brace Fit 
Y. Brace Fit 
Y. Brace Fit 
Y. Brace Fit 
Y. Brace Fit 
Y. Brace Fit 


Y. Brace Fittings 

Y. Brace Fittings 

Y. Brace Fittings 

Bench Post Bases 

Bench Brackets, large 

Bench Brackets, small 

Split Crosses 

Side Board Splice Fittings. . . 

Split Tees for Benches 

Steel Purlin Clamp and Bolts. 

Steel Purlin Clamp and Bolts. 

Steel Purlin Clamp and Bolts. 

Steel Purlin Clamp and Bolts. 

Steel Purlin Clamp and Bolts. 


Pasre in 

Fisrure 

standard 

Price 

Price 

Catalog 

Number 

Size 

Plain 

Galvanized 

87 

603 

r 

$0.10 

$0.13 

87 

503 

1V4" 

.12 

.16 

87 

503 

i%" 

.14 

.18 

88 

524 

.04 

.07 

88 

544 



.07 

88 

544 

2" 


.07 

88 

533 



.05 

88 

532 



.05 

88 

531 



.05 

88 

635 

l%x2%" 


.12 

88 

536 

21^x2%" 


.15 

88 

535 

3 x3" 


.18 

88 

534 

3^X3^" 

« 

.25 

72 

425 


.10 

.13 

72 

425 

r 

.10 

.13 

72 

425 

iy4" 

.12 

.16 

72 

425 

IW' 

.14 

.18 

72 

430 

r 

.10 

.13 

72 

430 

1V4" 

.12 

.16 

72 

430 


.14 

.18 

76 

445 



.25 

76 

444 


.75 

1.60 

J 74 

439 

1^4" 

.16 

.21 

i 74 

439 

i%" 

.16 

.21 

i 74 

439 

2" 

.18 

.24 

i 87 

514 


.22 

.32 

j 87 

614 

3" 

.25 

.37 

i 87 

614 

SW' 

.25 

.37 

87 

519 

2" 

.25 

.37 

88 

548 

1%" 

.10 

.14 

87 

502 

iy4" 

.10 

.13 

88 

649 


.10 

.13 

88 

547 


.10 

.13 

72 

426 


.10 

.13 

72 

426 

1" 

.10 

.13 

72 

426 

iy4" 

.12 

.16 

72 

426 

IW' 

.14 

.18 

72 

426 

1 X 

.10 

.13 

72 

426 

1 xl^''. 

.12 

.16 

72 

426 

1%X 

.12 

.16 

. 72 

426 

ly^xr 

.12 

.16 

. 72 

426 

i^^xiy." 

.14 

.18 

. 71 

424 


.15 

. 88 

521 

IMi" 

.07 

.10 

88 

621 

2" 

.07 

.10 

88 

545 


.05 

.07 

88 

545 

1" 

.05 

.07 

88 

545 

iy4" 

.05 

.07 

88 

646 

6" 

.06 

.08 

88 

543 

13" 

.10 

.13 

. 88 

543 

15" 

.11 

.14 

. 88 

661 


.031 

.07 

71 

422 

1 X %x%" 

.31 

.39 

. 71 

422 

1 xl xl" 

.31 

.39 

. 71 

422 

1 xi^xiy," 

.32 

.40 

. 71 

422 

I^x y4x %" 

.34 

.42 

. 71 

422 

iy,xi xl" 

.34 

.42 

. 71 

422 

i%xi^xiy4" 

.34 

.42 

. 71 

422 

iy2x %x %" 

.36 

.45 

. 71 

422 

1^x1 xl" 

.36 

.45 

. 71 

422 

1^x1 y.xi^" 

.36 

.45 

. 71 

422 

2 X %x %" 

.41 

.61 

. 71 

422 

2 xl xl" 

.41 

.51 

. 71 

422 

2 xiy^xi^" 

.41 

.51 

. 79 

455 

1" 

.07 

.09 

. 79 

456 

1" 

.14 

.18 

. 79 

456 

1" 

.13 

.17 

. 79 

457 

1" 

.16 

.19 

. 88 

542 


.03 

.05 

. 79 

458 

1" 

.12 

.15 

. 87 

507 



.08 

. 87 

507 

1" 


.09 

. 87 

507 

iy4" 


.10 

87 

507 

i%" 


.12 

. 87 

507 

2" 


.14 

. 87 

507 

1 X y4'' 


.08 

. 87 

607 

1 xl%" 


.10 

. 87 

607 

iy.x %" 


.10 

. 87 

607 

1^x1" 


.10 

. 87 

607 

i^xiy." 


.12 * 

. 87 

507 

2 xiy4" 


.14 

. 87 

507 

2 xl%" 


.14 


Fittings for Iron Frame Houses not included. 
Special Prices on large quantities. 

Special sizes made to order. Prices on application. 


Per Set 
Per Set 
Per Set 
Each 
Each 
Each 
Each 
Each 
Each 
Per Pair 
Per Pair 
Per Pair 
Per Pair 
Per Set 
Per Set 
Per Set 
Per Set 
Per Set 
Per Set 
Per Set 
Per Set 
Bronze 
Per Set 
Per Set 
Per Set 
Each 
Each 
Each 
Each 
Each 
Per Set 
Per Set 
Each 
Each 
Per Set 
Per Set 
Per Set 
Per Set 
Per Set 
Per Set 
Per Set 
Per Set 
Each 
Each 
Each 
Each 
Each 
Each 
Each 
Each 
Each 
Each 
Per Set 
Per Set 
Per Set 
Per Set 
Per Set 
Per Set 
Per Set 
Per Set 
Per Set 
Per Set 
Per Set 
Per Set 
Each 
Per Set 
Per Set 
Per Set 
Each 
Per Set 
Per Set 
Per Set 
Per Set 
Per Set 
Per Set 
Per Set 
Per Set 
Per Set 
Per Set 
Per Set 
Per Set 
Per Set 
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Fig. 552. 



Fig. 557. 




Fig. 667. 


Construction Details — Special Patterns 

Made to order only at prices higher than charged for Standard Patterns. 
ONE- THIRD ACTUAL SIZE 



EVERYTHING FOR THE GREENHOUSE. 


91 


Construction Details — Special Patterns 

Made to order only at prices higher than charged for Standard Patterns. 
ONE-THIRD ACTUAL SIZE 




Fig. 572. 
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Sash 

Operating Machinery 


For Greenhouses, Foundries, Factories, Train Sheds, 
Ferry Sheds, Car Barns, Auditoriums, 
Coliseums, Churches, Etc. 



|N THIS book we are illustrating our two styles of venti- 
lating apparatus, the “Chicago” and the “Moninger.” 

You will notice from the description the two types are 
entirely distinct and separate from each other. The Chicago 
device is the original ventilator lifter made by this company 
and the Moninger is our new Worm and Gear machine. You will be 
able to judge which of these types you prefer to put in after reading the 
following pages carefully. 


The operation of both machines is very near perfect and we have 
thousands of each kind in use throughout the country. Some of our 
customers prefer one and some the other type, so it is merely a matter 
of choice which is the best to put in. Under certain conditions the Chi- 
cago lifter will be less expensive than the Moninger, while often the 
Moninger lifter can be put in for less money than the Chicago pattern. 

Making, as we do, the two principal types now in use you are able 
to get the right machine for your house along with the construction 
materials from one firm. There is a great advantage in buying everything 
in one place, as you have only one party to do business with and you be- 
come a good customer of the company. Your order totals a larger 
amount when you get everything in one place. 

No matter what make of construction material you are using, we 
are glad to supply our ventilator operators for the houses. Every order, 
small or large, is appreciated and will have our immediate careful atten- 
tion. 


The prices are low. We always have stock on hand and can ship 
quickly. 



EVERYTHING FOR THE GREENHOUSE. 


Sash Operating Machinery — The Chicago 

The Chicago Ventilator Lifter 

This apparatus is very simple in construction and built on common 
sense principles. It is so simple that a child can properly and easily 
assemble the parts. It is a practical machine made to do the work required 
of it. The parts are all extra heavy and the machine 
is the most powerful on the market. 

The lifters attached to the shafting operate direct- 
ly on the pipe so that nearly all leverage is eliminated 
and immediately you turn the handle on the machine 
the sash begins to open or close, as the case may be. 
On account of this direct action on the shaft long 
lengths of sash can be operated with the machine. 

The entire apparatus is heavily galvanized by the 
hot process, so that rust and corrosion is practically 
eliminated. This makes the device very durable. We 
believe it is the only device oh the market that is sent 
out completely galvanized. 

Under ordinary conditions one machine will op- 
erate 125 feet of shafting. Under certain conditions a 
longer length can be taken care of. The machine by 
reversing the lifters on the shafting will operate on 
both sides of the roof when the sash oi>en at the 
top or the ridge. It is the only machine on the market 

that we know of that will do this. With the lever arm 
Machine and Stander , • , , • i .. i 

“Chicago* » machines, sash on only one side of the roof can be 

Fig. 587 operated successfully. 

The upright galvanized pipe post which carries the machine, con- 
nects with the shafting at the top by means of a tee into which it is 
screwed. This tee is bored so that the shafting passes through and is 
allowed to revolve in it, provision being made in the top of tee for oiling. 
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Sash Operating Machinery — The Chicago 



Post Tee 
Fig. 588 



Machine Plate and Lock 
Fig. 589 


At the lower end of this post is a 
base fitting. This base fitting is fas- 
tened to a wooden post or other 
foundation by means of screws and 
serves to hold the stander firmly in 
position at all times. 

THE MACHINE PROPER con- 
sists of two plates, which clamp on 
the post, the locking device, small 
sprocket whed, the crank shaft and 
a handle. 

The two plates are placed at proper 
height so that machine handle can be 
easily reached by the person operat- 
ing the apparatus and are then clamp- 
ed on the post by means of two %- 
inch bolts. 



Machine Name Plate 
Fig. 590 



Crank Shaft and Small Sprocket 
Fig. 591 


These two plates carry a %-inch 
crank shaft, to one end of which is 
attached a handle and to the other 
end a small 3-inch sprocket wheel. 

On the same side of post as the 
3-inch sprocket wheel a large 12-inch 
sprocket wheel is attached to the 
shafting and held in place by set 
screws. These two sprocket wheels 
are connected by a galvanized link 
chain, which when the handle is 
moved, causes the wheels to turn and 
the shaft to revolve, thus opening or 
closing the vent sash with the aid of 
lifters or ratchets. Only a few revo- 
lutions of the handle are required to 
completely raise or lower the sash. 
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Sash Operating Machinery— The Chicago 


Ct»lCAC(j 







Large 12-inch Sprocket 
Fig. 592 



Lock Wheel 
Fig. 592 m 



Machine Handle 
Fig. 593 


The locking de- 
vice is in two parts, 
viz: the lock and 
the lock-wheel. The 
lock-wheel is placed 
on the crank shaft 
between the two 
plates and the lock 
is riveted to these 
plates. The lock- 
wheel has seven 
teeth similar to 
those on an ordi- 
nary sprocket 
wheel and the lock, which acts much 
the same as a dog, engages these teeth 
in a manner so as to prevent the sash 
from closing or opening. 

This locking device enables the 
operator to maintain the sash in any 
desired position without fear of their 
closing or being blown open. 

The machine part is shipped as- 
sembled, so that it will only be neces- 
sary to loosen the bolts which hold 
the plates together, take one off, place 
in position on the post and then 
tighten the nuts again. 

THE RATCHET is a toothed bar 
made of steel which is operated di- 
rectly from the shafting by means of 
a small wheel having seven pins which 
mesh with the teeth of the ratchet. 
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Sash Operating Machinery — The Chicago 



Fig. 595 

Wheel for Ratchets 



Fig. 596 

Shoe for Ratchet 


This wheel, called the ratchet wheel, is like 
a collar with small pins extending from its side 
horizontally and is made fast to the shafting 
by a set screw. 

The ratchet is held in place on the ratchet 
wheel by a shoe made of steel which fits over 
the pipe and is held in place by the ratchet. 
The ratchet is connected to the sash by a small 
lug attached with screws. All of these parts 
are heavily galvanized. 

OTHER PARTS are the hangers, collars 
and the shafting. 



Fig. 597 

Collar for Shafting 


Three collars are supplied with each ma- 
chine, one for each end of the shafting, to 
keep it from slipping through the hanger and 
one to keep stander in proper place on the 
shaft. 



Fig. 598 

Hangers for Shafting 


The hangers hold the shafting in place and 
are supplied with the ratchets according to the 
number of ventilators to be operated. 

The shafting is made of single thick one 
inch pipe in coupled lengths. The couplings 
are not pinned, as it is unnecessary with this 
machine. 


ORDERS for this device can be filled at 
once in nearly every case, and we hope we can 
furnish one to you. 
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Sash Operating Machinery— The Chicago. 


Instructions for Installing Chicago Apparatus. 

1st. Place hangers about 5 feet apart. Count number you have and space them evenly 
tor the length of the shaft. If you have 21 hangers and shaft is 100 feet, they will be about 
t) feet apart. If sash open at the top or ridge, put hanger on bar 3 inches below ridge to 
center line of shaft. If sash open at the bottom, place hanger 3 inches above header to center 
.01 shaft. Be sure all hangers are perfectly in line. 

2nd. Screw lugs on the sash before sash are put on the building, if possible. If top 
ventilation, lugs are placed on top rail and for bottom ventilation on the bottom rail Count 
the number of sash and the number of lugs and divide evenly. If you have 24 sash and 48 
lugs pu will have 2 lugs to each sash and they should be placed in the center of the end 
ight in this case. If one lug to a sash, place in center of sash. 

3rd. Place shafting in the hangers. As the length is put in place, ratchet wheel should 
be slipped over so it will come opposite the lug on the sash. Have teeth in ratchets all 
face one way— toward high end of shaft. Do not tighten set screw on the ratchet wheels 
at this time Determine point where you wish to locate machine before shafting is coupled 
Put on the large sprocket wheel, the post top fitting and a collar, on the shaft, in the order 
mentioned. The tee will be between the large sprocket wheel and the collar on the shaft 
and all of them side by side. Screw shafting together very tight into the couplings. 

4th. Hang one of the shoes over each ratchet wheel. 

Sth. After sash are on the roof slide the long ratchet on its flat side between the shoe 
and ratchet wheel. When upper end reaches lug, turn ratchet on edge so teeth mesh with 
teeth on ratchet wheel. Push ratchet into the lug and fasten with bolt. Pull ratchet' down 
unti sash IS securely closed on the roof. Hold in this position and tighten set screw on the 
ratchet wheel. If set screw happens to come on top of the shoe, take lug bolt out, turn 
ra c e on its flat side and adju.st ratchet wheel until set screw comes below the shaft. Turn 
ratchet again on edge and attach to lug, then tighten the set screw with a small monkey 
wrench. It will be a good plan to try out one ratchet first so you will know just what position 

ratchet wheel should be in to get the set screw on the lower side of the .shaft when the sash 
IS tightly closed. 

6th. Place one collar on each end of the .shaft ne.xt to hanger and tighten set screw 
this prevents movement of shaft lengthwise and holds it in place in the hanger. 

7th Set up 1% inch machine post attaching it to the tee on the top and to base fitting 
at the lower end. Move large sprocket wheel close to the tee and tighten set screw until 
wheel IS fast on the shaft. Move collar close to tee and tighten securely to shaft. 

8th. The machine part is all assembled when you receive it. Take off nuts on the bolts 
an place machine part on the upright post at proper height for you to operate it. Replace 
nuts on the bolts and tighten machine in place on the post. Do not make it too tight until 
Cham IS adjusted. Now place link chain over the large sprocket wheel on the shaft at the 
top and bring it around the small sprocket wheel on the machine. Chain should not be drawn 
tight but should be loose enough to work freely. Just a little slack in the chain will be right. 
Attach handle to machine and tighten with set screw. 

”"w ready for work. Before starting, oil post top fitting on the 
s afting. .Vll of the ratchets and ratchet wheels should be greased with a good grease. Axle 

orwood applied with a piece of cloth fastened to the end of a piece 

If these instructions are carefully followed device will operate perfectly. 
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Sash Operating Machinery — The Chicago. 


This cut shows position of ratchets and shafting in the greenhouse. Fig. 1 illustrates bottom ventilation. Fig. 2 shows top venti- 
lation on one side of the roof. Fig. 3 gives ventilation on both sides of the roof opening at the top. When sash are placed in this position 
they can be operated with one machine and only one line of shafting. Where sash open at the header and are placed on both sides of 
ridge, two machines and two runs of shafting will be required to operate them. 
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Sash Operating Machinery— The Chicago. 


The Chicago Ventilator Lifter 

PRICE LIST — Chicago Device 

“■* ™ 

$060 

HANGERS," galvanized, each 

10 

PRICE OF PARTS 

Machine Parts 


Locks 


Machine plates 

Machine plates (name) . . . 

Lock wheel .... 

Stander base. . . 


Handles .... 

Collars 

Large 12-inch sprocket. 


Small 3-inch sprocket . 

Tees 


Chain 

Standers 10 feet. 


Ratchets, straight. . . 

Ratchets, bent . . 

Ratchet wheels 

Ratchet Parts 

Shoes 

Hangers 

Lugs and Bolt 



.$0.25 
. .75 
. .75 
. .20 


Prices on Shafting quoted on application. 


2.25 


.35 


[.00 


.25 

.25 

.15 

.15 

.10 

.10 


The . above prices are all f. o. b. Chicago, and are not snbject to any discount \11 
prices are subject to change without notice. ^ discount. .^11 

THIS PATENTED DEVICE IS MADE AND SOLD ONLY BY US. 

the t?"* machine will operate a run of sash about 125 ft. long. If sash open at 

If each xn ‘ ‘hem. Lt noHndepenlnt 

each other. This cannot be done where sash open at the bottom. 

For every run of 125 feet figure one complete machine. 

For every ventilator less than four feet long figure one complete ratchet 

For every ventilator over four feet long figure two complete ratchets 

For every five feet of length of house figure one hanger and one for the end 
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Sash Operating Machinery The Moninger. 


The Moninger Ventilator Lifter 



This is our latest device and is built on 
what is known as the worm and gear 
principle. An easy, smooth, light running 
operator. We believe it to be without 
doubt the best ventilator lifter of this type 
on the market at this time. 

For short runs of roof sash and for 
light work we use a machine with ly^" 
post. With this machine the shafting is of 
one inch pipe with pinned couplings. Either 
the double action or the elbow arm may be 
employed with this outfit. 

For long houses and for heavy duty the 
larger machine is used with lyy' post. 

A new innovation for heavy work is our 
11/4" shafting. This size of shaft being 
much stronger than the one inch, enables 
you to open and close the sash more evenly 
than with any other device made. Double 
action or elbow arms may be used as de- 
sired. 

The cut illustrates the complete machine, 
the double action arm, shaft hanger and a 
section of the shafting. 

A length of flexible, riveted steel chain 
engages teeth on large sprocket and is con- 
nected to a similar length of chain engaging 
teeth on the lower sprocket by means of 
flat steel rods as shown in the cut. 

The worm and gear is attached to ma- 
chine post plate. This plate is bolted to 
post with a duplicate plate by means of 
four carriage bolts. 

The large hand wheel connects direct 
with the worm and gear with a piece of 
steel shafting and never slips. 

At lower end of post a neat split base fitting is used and this can be attached 
to wood post or concrete footing as desired. 


Fig. 599 

Complete Machine showing Shafting, 
Double Action Arm and Hanger 
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Sash Operating Machinery—The Moninger. 



Fig. 600 

Large Chain Sprocket 



Fig. 601 

Lower Operating Part of the Machine 


The large chain sprocket shown here 
is properly proportioned to give shafting 
just the right speed. 

On the side of this sprocket two stops 
are bolted in slotted openings. These 
are neat in design and very strong. 
This arrangement enables the operator 
to set stops in proper place to complete- 
ly open or close the sash and acts posi- 
tively on the apparatus as soon as the 
complete operation is accomplished. The 
large openings in the web of the sprocket 
permits easy adjustment of the set 
screws. 

The lower operating part of the ma- 
chine is mechanically correct. The ease 
with which the entire apparatus can be 
operated is really remarkable so 
perfectly does each part do its 
work. Long runs of sash may be 
operated by a small boy. 

The beautiful lines of the Mo- 
ninger machine, its simplicity and 
its perfect mechanical construction 
is only another detail illustrating 
the fact that we really place on the 
market only goods that are a per- 
fect finished product. 

It illustrates again the aim and 
object of this company to sell only 
such goods as we ourselves would 
be willing to buy at the price if 
we were in the cirstomer’s place. 
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Fig. 603 


Sash Operating Machinery — The Moninger. 

The famous double action arm is a great improvemeiit 
over everv' other style ou the market. Idfts easier, \ioiks 
smoother and offers less resistance to the shaft. 


Fig. 602 


New Double Action Arm— Sash Partly Open 

A riveted, hinged casting clamps the shaft with one carriage bolt— simple 
neat and strong. All steel parts securely riveted and made as light and neat as 
possible consistent with proper strength. A straight pattern lug used on this arm 
exclusively-it’s the best. 

long arm enters 
between the lattice 
tongs instead of 
outside at the very 
end. This insures 
a rigid construc- 
tion and lessens 

the leverage to a large extent. It is a little thing, this double action arm, but 
a big advance over all other lifters and you cannot afford to do without it. 

The price is low and it is really worth more 
than we ask for it if you consider the advan- 
tages it has over more expensive makes. 

This arm made in various sizes to meet any 
and every greenhouse requirement. 

The elbow arm is sometimes used and as 
this pattern has given such good service for 
many years we still make it. For light sash 
or for short houses it makes a neat easy 
operating arm. The elbow pattern is about 
the only style of arm made by other firms. 
You want the best you can get— so take our 
advice as to the pattern that will do your work 
right with least expense. Let us know the 
conditions and we will furnish you a perfect 
pj mechanism for a small amount of money— 

Elbow Arm-Sash Closed nearly always less than the other fellow asks. 



New Double Action Arm— Sash Closed 
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Sash Operating Machinery— The Moninger. 



Fi^. 605 

Worm and Gear 
attached to 
Machine Plate 



Fii. 606 

Machine Plates 


The front machine plate carries the gear, small 
chain sprocket, worm and shaft. This powerful 
combination has been used for a number of years 
in various lines of mechanical work and is effi- 
cient, reliable and perfect. 

The hand wheel is attached to the piece of 
shaft shown in the cut and is held in place by a 
set screw countersunk in the shaft. 

The two machine plates are shown separate to 
give you an idea of the finished casting. Notice 
the large roomy oil case in which the worm re- 
volves. This oil reservoir insures perfect lubri- 
cation of the gear wheel. . 



Fii. 607 Fi«. 608 Fi«. 609 

Rollers Worm Angle Bracket 


The two rollers are used in the post top 
fitting shown on next page. They lie under- 
neath the line shaft and reduce friction to 
a minimum. 

The worm is perfectly trued from a mas- 
ter pattern for each machine. 



The angle bracket is provided with five bolt 
holes, so any pitch on the roof may be provided 
for. 


Fii. 610 

Gear and 
Sprocket 
Wheel 



Fig. 611 

Base Fitting 


The gear is accurately cut and each one meshed 
with the teeth of a master gear wheel and re- 
volved by hand before machine is assembled. 
It means a little more expense, but a satisfied 
customer is a valuable asset. 

The base fitting clamps the post as shown. 
I\o threads to bother with. Simple, neat and 
perfect. 
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Sash Operating Machinery— The Moninger. 




This illustration of the upper part of the Moninger machine is very clear 
and hardly needs explanation. Notice how the adjustable angle bracket is 
attached to the post top fitting, the reversible stops on the chain sprocket, the 

stop on the post top fitting 
and the set screw arrange- 
ment. The post top fitting is 
held in position on the shaft 
by means of a collar bolted 
to the pipe as shown in the 
cut. 


Fig. 612 

Upper Part of Machine 


The pin end of one of the 
roller bearings can be seen 
just to the left of the nut on 
the collar bolt. The rollers 
drop into place in the post top 
and pins set in the slot-like 
openings on each side as 
shown in the lower cut. As 
the shaft revolves, the rollers 
turn with it and all the fric- 
tion is confined to the small 
roller pin. This is an exclu- 
sive feature and a valuable 
one. 


*Tn most types no anti-friction bearings are provided and 
shaft grinds against the surface of the top fitting on the 
post. This requires power and causes wear on the parts, so 
that in time machine fails to operate accurately. 


Fig. 613 


When tlie best costs no more it is tolly to use the inferior 


Post Top 


machine. 
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Sash Operating Machin^^— The Moninger. 


Probably no part of a worm and gear ventilator is so important as the 
couplings used on the shafting. To get good results the couplings must bold 

the pipe perfectly 
rigid witliout play or 
lost motion. Even a 
small amount of plav 
will cause shaft to 
spring and sash will 
Fu. 614 I'^ot operate evenly. 

This lost motion car- 

ned forward from one length of shaft to another amounts to considerable in a 
long bouse and would make a diflference of four to eight inches in the opening 
of the ventilators. 


Even, uniform ventilation is 
now demanded by every good 
grower and it is important to 
every greenhouse owner. 
Don’t buy a ventilator of the 
worm and gear type until you 
are .satisfied in regard to 
Pi*- 615 method of coupling the 

shafting. 

The coupling shown here is the result of many years of experimenting and 
It IS far ahead of any other on the market. There was always trouble with 

every other kind, including 
every known make in use to- 
day, but the new pattern does 
the work. 

This coupling is attached to 
the shaft with four carriage 
holts. Two cold steel pins are 
drifted in the casting and ac- 
curately fitted into two perfectly drilled holes in the shaft, so when the two 
halves are clamped together it makes a tight and rigid job. 
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Sash Operating Machinery — The Moninger. 


The Moninger Ventilator Lifter 

PRICE LIST PAINTED 
Moninger Device 

Moninger Machine, painted with IV 2 " post 12 ft. long complete $12.00 

Moninger Machine, painted with LA" post 12 ft. long complete 11.50 

Double Action Arms, complete, for 1 or LA" shafting each .30 

Elbow Arms, complete, for 1 or LA" shafting each .25 

Hangers, 1 or LA" each .10 

LA" Shaft Couplings each • .15 

1" Shaft Couplings each .10 

PRICE LIST GALVANIZED 

Moninger Machine, with LA" post galvanized complete $13.50 

Moninger Machine, with LA" post galvanized complete 13.00 

Double Action Arms, complete, for 1" or LA" shafting, galvanized each .40 

Elbow Arms, complete, for 1" or LA" shafting, galvanized. each .35 

Hangers, 1" or LA" each .15 

LA" Shaft Couplings each .20 

1" Shaft Couplings each .15 

PRICE LIST REPAIR PARTS PAINTED 

Hand Wheel with handle each $2.15 

Front Plate only each 1.25 

Back Plate only each .75 

Gear Wheel ! each 1.35 

Small Sprocket Wheel each .30 

Worm and Shaft set .85 

Post Top Fittings only each .85 

Roller Bearing for Top Fitting (2 pcs.) set .40 

Angle Bracket each .35 

Base, complete set .40 

Clamp Collar set .20 

Chain (1. long, 4 ' 11" — 1. short, 3' 6", for each machine) per ft. .12 

Rods (12 ft. to each machine) per ft. .04 

Large Chain Sprocket and Stops set 1.85 

Machine Post (12 ft. long each 1.50 

Hangers for 1" or LA" Shafting each .10 

Lugs for Elbow or Double Action Arm each .10 

Collar for Arms set .15 

Long Steel Parts for Arm each .10 

Small Steel Parts for Double Action Arm set .10 

Shaft Arm for Elbow Arm each .15 

For parts galvanized, add 25% to the above prices. 

Unless otherwise specified painted device will be shipped. 

Price on shafting quoted on application. 

HOW TO FIGURE COST OF VENTILATING APPARATUS 

One machine with 134 ' shaft will operate about 125 feet of sash. Figure 
one machine for each side of roof. With 1" shaft half extra strong and half 
single strength one machine will operate 75 feet. 

For every sash under four feet figure one arm. ' 

For every sash over four feet figure two arms. 

For every five feet of shafting figure one hanger and one for the end. 

For each 20 feet of shafting figure one shaft coupling. 
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Sash Operating Machinery — The Moninger. 


The Moninger Ventilator Lifter 



This shows one of our 
special machines attach- 
ed directly to the roof 
member. It can be fast- 
ened to either wood or 
iron rafters when an up- 
right post cannot be 
used and is a perfect me- 
chanical device. Any 
of our various styles and 
sizes of arms may be 
used with this machine. 

The chain carrier is a 
device used in nearly 
every skylight and fac- 
tory installation. It is 
used to carry chain 

Direct Connection with Shieve Wheel and Chain around corners. It is 

perfectly made and when 

installed operates positively with the minimum friction. 

No matter how difficult the job, we can handle it and give you the right 


device for the purpose. 



Chain Carrier and Block 
catalog. We have the patterns for nearly 


every 


We have everything in the 
line of sash operators for 
every purpose. 

There are many other spe- 
cial parts that we use for this 
class of work, but we are un- 
able to show them all in this 
part that will be required on 


even complicated installations, but will make special patterns and parts at anv 
time when required. 
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Sash Operating Machinery — The Moninger. 



Fig. 619 


A Row of Monitor Sash in Operation 


Machines 

and 

Special 

Apparatus 

for 

Monitors 

and 

Skylights 



Fig. 620 

Operating Both Sides of Skylight 


Used in 
Foundries, 
Car Barns, 
Factories, 
Auditoriums, 
Coliseums, 
and other 
Buildings. 

Estimates Prepared 
from Plans on 
Request. 
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Sash Operating Machinery — The Moninger. 


Instructions for Installing Moninger Apparatus 

1st. Place hangers about 5 feet apart. Count number you have and space them 
evenly for the length of the shaft. If you have 21 hangers and shaft is 100 feet, they 
will be about 5 feet apart. To locate position of hanger between the ridge and header, 
fasten one arm to vent sash near a roof sash bar. Close arm, with sash down on 
the roof, until cap on the arm is about 1 inch from the long steel rod which fastens to the 
sash. Place hanger on the bar so opening is in line with opening for the shaft on the arm. 
A short piece of pipe can be used to get opening in line. Now measure distance from ridge 
or header to center of first screw hole in the hanger. Set all hangers in line with the first 
one. Be careful to get them perfectly in line and when arms are attached, be sure all the 
lugs are attached in exactly the same position on the sash rail. Any unevenness will make 
a difference in the opening or closing of the sash. 

2nd. Place shafting in the hangers. See that all of it is straight. Couple the lengths 
good and tight as you go along. Decide now where you wish to place the machine, whether 
at end of the house or in center, and put on the large sprocket wheel, post top fitting, collar 
and angle bracket, in the order mentioned. The hand wheel on the machine as shown on 
page 11 runs in the opposite direction from the large sprocket wheel on the shaft so when 
you place the sprocket wheel on the shaft decide which way you want the machine placed. 
That is, if houses run north and south, decide whether you want the hand wheel facing east 
or west and put on the large sprocket, post top fitting and collar accordingly. For instance, 
if hand wheel is to be on the west side of the post, the large sprocket will be north of the 
post top fitting on the shaft. If hand wheel is to be on the east- side of the post, the large 
sprocket will be south of the post top fitting on the shaft. Now fasten angle bracket to 
roof bar and to post top fitting. Of course you understand post top fitting must come 
directly beneath roof sash bar. Fasten large sprocket securely on the shaft by tightening 
the four set screws firmly against the pipe. After you have turned the set screws down 
tight, tap them lightly on the head with a hammer and turn them just a little more. This 
is a necessary operation as it gives the screw a tighter grip on the shaft and locks them in 
place. This side of post top fitting with stop should be next to large sprocket wheel and 
the side with set screw away from sprocket wheel. 

3rd. Place post in position inserting it in post top fitting .as far as it will go and 
tighten set screw. Fasten lower end of post with base fitting to foundation, using either a 
cedar post or concrete, as desired. Now select the longest piece of chain and place it 
over the large sprocket wheel on the shaft dividing it evenly on each side. Rivet one 
end of each of the two flat rods to chain on each side. Now rivet the flat rods to each 
end of the short piece of chain. 

4th. Place the machine on the post hanging the small sprocket on the chain which 
you have just put up. Tighten machine on the post just a little in about the right position. 
Adjust by driving machine up or down on the post until the chain and rods have been 
given the proper tension. Just a little slack in the chain is about right. Now fasten the 
four bolts which clamp the machine to the post and make them tight. Do not turn more 
on one bolt than on another, but tighten them up evenly, a little at the time, or you may 
crack casting. Place hand wheel on the shaft and tighten set screw until it enters the 
little socket in the shaft. 

5th. Turn hand wheel on the machine in the direction that will ordinarily close the 
ventilator sash until the stop on the sprocket wheel strikes the stop on the post top fitting. 
Now fasten arms to the ventilator sash being careful to fasten each lug on each sash in 
the same position. Now fastp the arm to the shaft. Two bolts are used with each 
elbow arm, but only one bolt is used with the double action arm. Be careful to hold the 
sash down tight on the roof when you hasten the arms to the shaft. .Arms are fastened to 
the sash with wood screws. 

6th. Fill the oil cup under the worm wheel in the machine and oil cup under the rollers 
in the post top fitting half full of good engine oil and keep them half full at all times. 
Machine is now ready to operate. 
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Hot Bed Sash. 


Fig. 621 

“A Perfect Product” 

The above shows a two sash frame complete. This frame is 10 inches high 
in front and 16 inches in the rear. Get our price on the frames before you. 
Our two sash frames made of pecky cypress are sold as low as $5.25 and $1.40 
for each additional sash. This price is for the frame only. 




Outfit Complete or Any Part Separate 


everything eor the greenhouse. 
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Hot Bed Sash. 


The Story of the Moninger Sash 

The first Moninger Hot Bed Sash was made in July, 1848, It was made in 
Chicago, in a little one-story frame building, at the corner of Franklin and 
Kinzie streets. The sash was made by hand and the maker of it was Frank C. 
Moninger. 

From 1848 to the present day there has been an effort made every year to 
improve the construction and workmanship of Moninger Hot Bed Sash. The old 
hand-made sash, with its heavy wooden dowell pins and flat braces underneath 
the glass, was a good sash in its time, but what a difference between the sash of 
1848 and the perfect Moninger product of 1913. 

During all these sixty-five years, improvements were made, experiments 
conducted, and practically everything ever used in sash making was tried out 
with Moninger Sash. The size of the wooden dowells was gradually decreased ; 
then came the iron nals, and, finally, the barbed steel wire dowel. The flat braces 
were made smaller and the number of them decreased until finally the sash were 
braced with a round wooden dowell very much the same as they are braced today. 
Iron rods for braces were tried and discarded along with the blind mortise for 
the sash rails and stiles. From open mortise to blind mortise and back again to 
the open mortise, with its great strength and endurance. 

You take no chances when you get a Moninger Sash. The man now in 
charge of our Sash Department has been with us twenty-six years. When you 
work twenty-six years making one thing you come pretty near knowing how to 
make it. He isn’t an old man, either, and has kept right up with the times. 

Our sash are all made with open mortise, as it is the strongest and lasts the 
iongest. Actual tests in years of sash making have proven this. Open mortise 
sash made by us forty-eight years ago are in use today in Des Plaines, Illinois — a 
record never achieved by the blind mortise sash. The blind mortise being weak 
would cause sash to come apart long before the forty-eight years were up. 

Sash are braced with a cypress rod through the center that extends clear to 
the outside of the sash. The rod lasts as long as the sash and never rusts. It 
is lighter than iron and it is stronger, for it goes entirely through the sash. 
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Hot Bed Sash. 




Wlien n comes to quality, we believe this com, .any is the only firm making 
sash of cyi^ress absolutely free of sa,) or defects. We guarantee this without 
conditions of any kind. No other manufacturer will guarantee his sash free of 
sap or .lefects. No other sash are made with this quality of lumber. Not a foot 
of kiln-dried lumber was ever used in our factory. All lumber is open-air dried. 

,ach sash that we .send out is stamped ••AlONINGRR'’ with a steel die 
\ ou will always know our sash by this mark. 

Automatic machines guarantee perfect tenons and perfect mortises. All 
tenons are dipped in pure white lead and oil before sash is put together You 
can depend on it ail of the little things that go to n.ake np a perfect sash have 
een oo ed after and taken care of in the Moninger Hot Bed Sash. 

Anything that we ship is carefully i>acked and guaranteed to reach you in 
good condition. \ou will find it pleasant to do business with us. 



Fi^. 623 
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Hot Bed Sash. 



Fitf. 624 


MONINGER ZERO HOT BED SASH. 

The first Zero Sash was made in 1909 and used by Chris. Hagemann, the 
inventor, in Peoria, Illinois. It was an immediate success and so far superior 
to all other sash previously used that he decided to patent his idea. Later he 
came to us and asked us to make some of the sash for him. The great merit of 
it was at once recognized by our sash foreman and by members of this company. 
Finally we arranged with Mr. Hagemann to put the sash on the market. This 
was in 1910. 

So the Zero Sash is now going on its third year. The construction of the 
sash was a matter which puzzled us for a long time, for it was almost impossible 
to make it with any of the machinery ordinarily used in the manufacture of sash. 
Considerable of the work had to be done by hand and this was costly. Practically 
all of the winter of 1910 and the spring of 1911 was spent in experimenting on 
tools and machines to make the sash. One improvement came after another until 
now we have an automatic machine to cut the notches into which each light of 
glass sets. 

In the Zero Sash every light of glass is practically a little Hot Bed Sash all 
by itself. Each light of glass sets in its own notch, is held in place with its cyp- 
ress strip and cannot be moved in any direction. The glazing is the same for 
both sides of the sash. Both sides of each pane of glass rest firmly on a solid 
wood foundation the entire length of the light. It is almost impossible for the 
air to get through. The drawing will give you a good idea of the notches and 
the strips which are nailed on the outside to hold each light in place. 
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Hot Bed Sash. 



Fig. 625 


There are no little springs or clips or attachments of any kind to be used. 
Every light is independent and separate from the others. Repairing can be done 
easily and quickly. Did you ever hear of or see a sash so wonderful as the Zero 
and yet so simple in its construction? It is really strange that no one thought 
of this idea before. “ 

If you have a Hot Bed yard you know how much trouble it is every winter 
to cover the sash and uncover them. If you have any other make of double glass 
sash you know how much trouble there is with them every fall and spring to 
make repairs. This little part gives out or that little thing comes loose and some- 
thing must always be fixed. With the Zero Sash you can sweep snow off up or 
down without moving a light of glass. 

Like all Moninger Sash, you will find the Zero perfect in material and in 
workmanship. The famous open mortise, the cypress brace through the center, 
barbed wire dowells, white leaded tenons and all of the little things that go to 
make the sash perfect. 

The prices are lower than the price on any other double glass sash. You 
owe it to yourself to use the Zero Sash. It is really your duty to try a few of 
them anyway. Don t invest another dollar in double glass sash until you have 
tested the Zero and compared it. The Zero Sash is going to replace every other 
make of double glass sash in a few short years. 

Why not get started now with your first Zero Sash ? 


i 


116 


JOHN 


C. MONINGER CO. 


Hot Bed Sash. 


HOT BED SASH PRICE LIST 

(Subject to change without notice.) 
SINGLE GLASS SASH— Unglazed and not painted. 


3' x6'xl%"— 3 rows 10" glass. Each ... 

3' x6'xl%''— 3 rows 10" glass. Each . . . 

3' 2"x6'xl%"— 4 rows 8" glass. Each ... 

3' 2''x6'xl%"— 4 rows 8" glass. Each ... 

For sash painted one coat Moninger 
For sash painted two coats Moninger 


guaranteed paint 
guaranteed paint 


1 to 10. 

llto49. 

50 to 500. 

.$1.05 

$1.00 

$0.95 

. 1.20 

1.15 

1.10 

. 1.15 

1.10 

1.05 

. 1.30 

1.25 

1.20 

add 20 

cents to 

above. 

add 35 

cents to 

above. 

1 to 10. 

11 to 49. 

50 to 5a). 

.$3.05 

$3.00 

$2.95 

. 3.20 

3.15 

3.10 

. 3.15 

3.10 

3.05 

. 3.30 

3.25 

3.20 


SINGLE GLASS SASH— Glazed and painted one coat. 

3' x6'xl%"— 3 rows 10" glass, S. S. A. Each 

3' x6'xl%"— 3 rows 10" glass, S. S. A. Each 

3' 2"x6'xl%"— 4 rows 8" glass, S. S. A. Each 

3' 2''x6'xl%"— 4 rows 8" glass. S. S. A. Each 

For sash with S. S. B. glass deduct 10 cents per sash. 

For sash glazed with D. S. B. glass add IS cents per .sash. 

For sash glazed with D. S. A. glass add 20 cents per sash. 

For sash painted two coats add IS cents per sash. 

ZERO DOUBLE GLASS SASH— Unglazed and not painted 

3' xO'xHA"— 3 rows 10" glass. Each 

3' 2"x6'xl%"— 4 rows 8" glass. Each 

Add for painting same as on single glass sash. 

ZERO DOUBLE GLASS SASH— Glazed and painted one coat. 

3' x6'xl?4"— 3 rows 10" glass. Each 

3' 2"x6'xl%"— 4 rows 8" glass. Each 

For sash glazed with S. S. B. glass deduct 20 cents per sash. 

For sash glazed with D. S. B. glass add 30 cents per sash. 

For sash glazed with D. S. A. glass add 40 cents per sash. 

PAINT, PUTTY, ETC. 

Moninger Guaranteed White Greenhouse Paint, per gal., $2.00; 20 gal. lots, $1.90. 
Moninger Metal-Kote Paint, per gal., $2.00; 20 gal. lots, $1.90. 

Moninger Pure Glazing Putty, 25 lb. tins, 41/20 per lb. ; 50 lb. tins, 4c per lb. ; 100 lb. 
tins, 3 y 2 C per lb.: in Vo bbls. (450 to 600 lbs.), full bbls. (850 to 1,200 lbs.), 3c per lb. 
Moninger Liquid Putty, $1.40 per gal. ; 5 gal. lots, $1.35 gal. 

Glazing Points — J. C. M. Galvanized, per lb. I5c ; 5 lbs., 65c. 

Peerless, 1,000, 60c; 5,(XX), $2.75. 

Siebert’s, per lb., 40c; 7 lbs., $2.50. 

Naumann’s, 1,000, 80c; 5, (XX), $3.75. 

PRICES ALWAYS THE LOWEST. 


1 to 10. 

11 to 49. 

50 to 500. 

.$2.05 

$1.90 

$1.85 

. 2.15 

2.00 

1.95 

coat. 

1 to 10. 

11 to 49. 

50 to 500. 

.$4.95 

$4.90 

$4.85 

. 5.05 

5.00 

4.95 


117 


EVERYTHING FOR THE GREENHOUSE. 


Greenhouse and Hot Bed Glass. 


GLASS 



There are so many different grades and thicknesses and so many different 
brands of window glass that it takes an expert to select the right thing for green- 
house and hot bed sash work. 

For some years we carried no stock of glass and bought and sold through 
the window glass jobbers. As a result, we had several complaints on quality, 
breakage, etc. We began to investigate and finally decided the only thing to do 
was to carry a stock of perfect goods so we would know exactly what we were 
selling. This put us in a position to give every customer the right glass at the 
right price. 

You will find we liave in stock, at all times, practically every size used in 
greenhouse and hot bed sash work. From 7x9 up to 16x24 in single and double 
thickness and in A and B quality. Our prices are nearly always lower than the 
market. 


We do not stock or sell the so-called “Greenhouse A” glass. Some glass 
manufacturers seem to think any old thing is good enough for greenhouse work. 
.\s a rule, “Greenhouse A” is no better than a poor grade of B glass. Don’t be 
fooled on this glass question. Every shipment of glass that enters our stock is 
carefully inspected by a competent expert. Unless it is up to the high standard 
that we have set for our glass, the shipment is refused. Several times in a season 
we refuse carloads of glass. 

Make sure of 3'our glass and order it here. 
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Greenhouse and Hot Bed Glass. 


Glass Price List 



No. Lights 

Price per Box, 

50 Sq. Ft. 


Size 

in Box 

DSA DSB 

SSA 

SSB 

7x9 

114 

$4.05 $3.85 

$3.00 

$2.85 

8x10 

90 

4.05 3.85 

3.00 

2.85 

8x12 

75 

4.05 3.85 

3.00 

2.85 

10x12 

60 

4.05 3.85 

3.00 

2.85 

10x14 

51 

4.05 3.85 

3.00 

2.85 

12x12 

50 

4.05 3.85 

3.00 

2.85 

12x14 

43 

4.45 4.20 

3.10 

3.00 

12x16 

38 

4.45 4.20 

3.10 

3.00 

14x14 

37 

4.45 4.20 

3.10 

3.00 

14x16 

32 

4.45 4.20 

3.10 

3.00 

14x18 

29 

4.45 4.20 

3.10 

3.00 

16x16 

28 

4.45 4.20 

3.10 

3.00 

16x18 

25 

4.45 4.20 

3.10 

3.00 

16x20 

23 

4.85 4.45 

3.30 

3.10 

16x24 

19 

4.85 4.45 

3.30 

3.10 

18x18 

22 

4.85 4.45 

3.30 

3.10 

18x20 

20 

4.85 4.45 

3.30 

3.10 

18x24 

17 

5.45 5.10 

3.70 

3.45 

20x20 

18 

5.45 5.10 

3.70 

3.45 

20x24 

15 

5.45 5.10 

3.70 

3.45 

24x24 

12 

5.45 5.10 

3.70 

3.45 

26x26 

11 

5.60 5.20 

3.80 

3.50 


Subject to Liberal Discount. 
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Glazing Points. 



Fitf. 627 


I 



THE PEERLESS i 
: GLAZING POINT I 

I Will Stop yotip ah*'-, frprn $; j 
; MADt m CAtVAWiJf'C STFf; o i 

, CAM ac us^o <.7.' " -*Mfi - - 
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J. C. M. Galvanized 

1 his point is at once the best and cheapest on the 
market. There are about 1,150 points in each pound 
package. length, ^ inch. For nailing use a straight 
piece of flat steel or a heavy chisel. We recommend this 
point as the best for all greenhouse glazing. One pound 
glazes 287 lights of glass. 


Price, per lb $0.15 

Price, 5 lbs 65 


Peerless Staples 

The peerless was formerly known as the Van Reyper 
Perfect. It has been on the market for a long time and 
is favorably known to the trade. There are 1,000 points 
in each box. One box glazes 500 lights of glass. For 
glazing you will find our special pliers a great help. 


Price, per box (1,000) $0.60 

Price, per 5 boxes (5,000) 2.75 


Siebert’s Zinc 

Siebert’s Zinc Point is a good one and you will like 
it. Being made of solid zinc, it is very durable. The Ji 
size is best for all greenhouse work. There are 1,150 of 
the % points in a pound package. One pound % points 
glazes 287 lights of glass. 

Price, per lb .$o.40 

Price, per 7 lbs 2.50 



Fi«. 630 


Naumann’s Brass 

Here is a brass point that is a great improvement 
over all other brass points. It is a new idea and possesses 
much merit. There are no rights or lefts and the points 
are easy to drive. They come in packages of 1,000 points. 
One box glazes 500 lights of glass. 


Price, per box (1,000) $0.80 

Price, per 5 boxes (5,000) 3.75 


WE CARRY ALL OF THEM IN STOCK 
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Fig. 631 


Moninger Liquid 
Putty 


Many florists prefer a Liquid 
Putty to the ordinary so-called 
‘‘dough putty.” With a good putty 
machine or bulb, Liquid Putty is 
easy to work and makes a nice job. 


The composition of Liquid Putty is entirely diflferent from that of the 
ordinary putty. All formulas are more or less secret. The materials used are 
all of a high grade. This explains the seemingly high cost of Liquid Putty. 
A quantity of Liquid Putty, however, will glaze considerably more than a like 
quantity of the ordinary putty. When you consider area covered, the Liquid 
costs but little more than the other. 

Our Liquid Putty is an entirely new product and is the result of many 
years’ experience with various kinds of putty. In our opinion it is the ideal 
Liquid Putty. It remains elastic longer than any other putty. It contains more 
white lead than any other make we know of. It contains a better grade of 
Indian Gum (an expensive ingredient). It is made and guaranteed under our 
own formula. Money back or whatever you say is right if you are not satisfied 
with this putty. 

Remember, it is not the price that counts when you buy putty. Everything 
depends on quality. Our price is no higher than others but you will find the 
putty a very superior article. 


1 gallon cans, per gallon $1.40 

5 gallon cans, per gallon 1.35 
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Fig. 632 

PUTTY 

There are l.Wl different ways of making putty and as many different kinds. The 
putty on your sash or your green house is one of the very important items. Poor putty is 
an expensive article to use. Every pound of putty sold by us is made under our own 
tormma printed on the packages and is absolutely guaranteed in every way. 

By purchasing raw materials in carload lots we can furnish putty ready 
mixed for less money than you can buy the materials alone. There is no secret 
to the formula. 

f Pure Spanish Whiting 83% 

FORMULA ^ Pure White Lead .. 1% 

i Boiled Linseed Oil 16% 

Your local paint man can furnish putty as low as 2 cents per pound or even 
lower. Beware of putty of this kind, for it is absolutely unfit for greenhouse 
work. Don t be misled on this putty question. Write any well known green- 
house man in whom you have confidence and ask their opinion about the kind of 
putty to use. 

You must have putty that is absolutely pure. This is a vital matter and 
a few cents extra spent for good putty will save von lots of trouble and a good 
many dollars. 

PRICE 

4%c Vs bbls., per lb.. 

4c Full bbls., per lb 

3%c 


25 lb. tins, per lb. 
50 lb. tins, per lb. 
hX) lb. lin.s, per lb. 


3c. 

3c 
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Beware of 
Imitations. 
The Genuine 
Always Bears 
Our Label 
And Is Always 
One Price 
Everywhere 


Made Only 
By Us 
Under A 
Patent 
Formula. 
The Only 
Paint Of 
Its Kind 


Fig. 633 


PAINT 


Pure White Lead and Linseed Oil makes a good paint. A large number 
of florists have always thought it was the best paint for greenhouse work. Pure 
White Lead and Linseed Oil is not the best paint for greenhouse work. This 
statement is made with a full knowledge of all the facts. There is a better paint 
for greenhouses and Hot Bed Sash than just the ordinary Pure White Lead 
and Oil. 


You will find our paint whiter than any other you have ever used. It will not peel 
off or chalk like lead and oil. It covers more surface than lead and oil. It is more perfectly 
mixed than you can mix it by hand. It outlasts all other paint and is a better preservative 
for cypress. It is adapted to the peculiar conditions met with in greenhouse and hot bed 
work. It costs less per gallon, as it goes farther. 

Like all of our products the paint is absolutely guaranteed in every way. Money back 
or whatever is right if not entirely satisfied. There is no secret to this formula. 

Analysis 

Lead Carbonate 

Zinc Oxide 

FORMULA Silica and Silicates 

■ Linseed Oil 

Japan Drier 

Turpentine 


Pigments 

Vehicles 

Totals 

39% 


24% 

50% 


31% 

11% 


7% 


S6% 

33% 


8% 

3% 


6% 

2% 

100% 

100% 

100% 


1 gallon cans, per gallon, 


PRICE. 

.$2.00 20 gallon lots, per gallon $1.90 


EVERYTHING FOR THE GREENHOUSE. 
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Paint Brushes and Glass Cutters 



Fill. 634 


XXX Pekin 


Black Chinese Bristle. Solid Centre. 

Nickel Bound. 

Width. 

Length Bristle. 

Per Doz. 

2 y 2 in 

2% in 

$ 4.76 

3 in 


5.88 

3 V 2 in 


8.12 

4 in 


10.20 

4% in 

3% in 




Fii. 635 


Boss Painter 

Good Quality Black Chinese Bristle. Solid Centre. 
Elastic long Stock. Nickel Bound. 

No. Width Length Bristle. Per Doz. 

6 3 in 3^/4 in $ 9.08 

7 3 V 2 in 3% in 12.04 

8 4 in 3% in 15.40 

Length of bristle means clear of band. 



Each 


Fig. 636 

Putty Bulbs 

$0.85 



Fi«. 637 

Putty Machines 

Each $1.25 



Steel Wheel Glass Cutters — Genuine “Red Devil’’ Glass Cutter 

Finest in the World. Hand-Honed Wheels. 


Fig. 638 


Per Gross 
...$14.20 


Half Gross 
Per Gross 
$16.00 


Per Doz. 
$1.50 


No. 024, Red Devil Cutters 
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Metal Kote 


Fitf. 639 

None Genuine without this Label 



The Famous Iron 
Paint 


As the name implies, this is a metal paint and can be used for iron and steel work of 
all kinds. For many years it has been a problem for the greenhouse man to protect the 
iron parts about the greenhouse. This has been more of a problem in recent years when so 
many houses are built almost entirely of iron and steel. Galvanizing has done a great deal 
and has helped in some measure to solve this problem, but galvanizing is expensive and 
cannot always be used. With the need for something that would preserve the metal, we 
commenced making experiments and tests and after seven years, the result is our celebrated 
Metal Kote. 

This preparation may be termed a paint but it differs from what we ordinarily call paint 
in many respects. The formula is necessarily a complicated one and every ingredient was 
carefully proportioned and figured before it was included. A little explanation of the process 
by which the final formula was decided on, will help to convey to you an idea of the real 
merit that Metal Kote possesses. 

You have probably seen the mammoth ore unloaders used for unloading ore from 
boats. Structures of this kind were hard to protect as they were exposed to conditions con- 
ducive to rapid deterioration. The final result of every experiment to protect the steel work 
led to the use of black crude oil by nearly every company owning structures of this class. 
This proved fairly satisfactory. It was out of the question, however, to use this on steel 
work under other conditions, especially where fumes would be dangerous or where there 
would be any considerable degree of heat. This oil treatment left the surface of the steel 
in a semi-moist condition. The oil, however, penetrated the very small pores of the steel 
and, in a large measure, prevented further corrosion of rusted surfaces. Metal Kote contains 
a very small quantity of this oil. Its purpose in the formula is to penetrate through the 
outside coating of rust and stop further processes of corrosion. 

In galvanizing, experts have determined that unless the mass of spelter placed on the 
metal covers all of the pores perfectly, rust and corrosion will proceed more rapidly than if 
the metal were not galvanized at all. For this reason no iron preservative can be effective 
unless after it is applied, a coating is formed which effectively closes the pores of the covered 
surface against the action of the elements. Closing the pores of the metal against the action 
of air and water does not mean closing it against the radiation of heat and its conductivity 
is lessened to no appreciable degree. This question is often brought up in painting heating 
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METAL KOTE — Continued 

pipe. Experiments along this line have led ns to helieve that the difference in the number 
of British thermal units thrown off hy, 100 square feet of pipe surface normal and 100 square 
eet Metal Koted, is practically a negliglde quantity, being less than A of 1%. Metal Kote 
contains a preparation made from India Gum. This causes the formation of a very hard 
and a very perfect coat on the surface of the metal. 

To give this further elasticity, there is a very small quantity of linseed oil used. To 
counteract the poor drying quality of the black oil, a small amount of special drier is in- 
cluded. This explains why the preparation dries hard in about eight hours. There are three 
other ingredients included in the vehicle, but the foregoing are the principal ones. 

The pigment of Metal Kote is probably as important as the liquid parts. For years clear 
graphite has been used in metal paints of all kinds. It is e.xceptionally constituted by nature 
to withstand corrosion and will remain in its original state for great lengths of time under 
all sorts of conditions. Another part of the pigment is composed of black carbon This is 
the same carbon you hear so much about, from coal to diamonds. These ingredients, of 
course, are ground very fine and when mixed with the liquid, form a smooth easy flowing 
paint. No preparation it seems can do without the final touch of a little lead and zinc so 
these two famous paint pigments are included, but in small quantities. Four other necessary 
minerals complete the compound. 

You cannot afforil to be without Metal Kote for it is cheap. One gallon covers 600 
to 800 square feet of new surface. A few gallons will cover all the iron work in several 
greenhouses. If you have 50,000 square feet of glass you can paint practically all of your 
iron work including the heating system for, approximately, $50.00. We have actual proofs 
■showing that Metal Kote increases the life of steel pipe from 80% to 100%. You cannot 

make money more easily than you can by using Metal Kote. You can't save it any faster 
or m any better way. 

Metal Kote gives off no fumes, no vapor and no odor of any kind. It can be used at 
a temperature of 140 degrees Fahrenheit, with good results. It will not injure flowers or 

plants of any kind and heating pipe may be painted while the stock is growing. You take 
no risk in using Metal Kote. 

Metal Kote is just the thing for iron posts, iron and steel gutters, iron frame houses, 
ventilating apparatus, iron frame benches, heating pipe, boiler surfaces, pneumatic tanks 
tarm machinery, bridges, windmills, steel tank towers, steel or iron purlins or purlin sup- 
ports and, in fact, iron and steel work of every kind. 

The paint is made in black only. A good plan is to use Metal Kote first and paint over 


1 gallon cans, per gallon 
20 gallon lots, per gallon 


PRICES 


$2.00 

1.90 
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Water Supply Outfits — Pumps and Engines. 

One of the most important things about your greenhouse is the water supply. 
That’s one thing you’ve got to have— water ; plenty of it ; wlien you want it. 

Pumping by hand is slow, a windmill is an uncertain piece of machinerv, and 
an elevated tank is dangerous and mighty unsatisfactory. There is always danger 
of freezing with an elevated tank and it is constantly leaking. There are always 
repairs to be made and its life is short. 

This book is to tell you of a better way ; a way to have a water-works of your 
own ; a water supply system that is sure and will give you all the water you want 
when you want it. It’s the Moninger Water Supply System. 

If you have a greenhouse, you can have one of these Water Supply Systems. 
If you are going to build a greenhouse, you’ll be glad to know that you can buy 
everything you need, including the water supply system, from one concern ; a firm 
that has been in this greenhouse business for over 43 years, a firm that knows 
just what you need and can furnish you the best of everything, from a pound 
of glazing points to set the glass with, to the complete greenhouse, including 
the heating and watering system. 



Fii 640 
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Pneumatic and Storage Tanks 



Fig. 642 



Price List of Double Riveted Pneumatic Tanks 


DIum> 

leric 

laches 

Leicth 

TBICKNCSS 


CapscItT 

In 

Gallens 

USX 

PRICE 

is 

Feel 

Shell 

Beads 

24 

5 

3-16 

5-16 

425 

120 

$ 55.00 

24 

6 

3-16 

5-16 

445 

145 

58.00 

24 

7 

3-16 

5-16 

510 

170 

63.00 

24 

8 

3-16 

5-16 

560 

175 

68.00 

24 

10 

3-16 

5-16 

675 

245 

74.00 

30 

5 

3-16 

5-16 

495 

180 

64.00 

30 

6 

3-16 

5-16 

560 

220 

70.00 

30 

7 

3-16 

5-16 

625 

255 

75.00 

30 

8 

3-16 

5-16 

700 

295 

88.00 

30 

10 

3-16 

5-16 

870 

365 

102.00 

30 

12 

3-16 

5-16 

900 

440 

115.00 

36 

5 

3-16 

5-16 

675 

265 

85.00 

36 

6 

3-16 

5-16 

750 

315 

92.00 

36 

7 

3-16 

5-16 

825 

365 

102.00 

36 

8 

3-16 

5-16 

900 

420 

112.00 

36 

10 

3-16 

5-16 

1050 

525 

131.00 

36 

12 

3-16 

5-16 

1200 

630 

141.00 

36 

14 

3-16 

5-16 

1400 

735 

148.00 

42 

• 8 

1-4 

3-8 

1450 

575 

135.00 

42 

10 

1-4 

3-8 

1650 

720 

150.00 

42 

12 

1-4 

3-8 

1900 

865 

196.00 

42 

14 

1-4 

3-8 

2200 

1000 

2 f 9.00 

42 

16 

1-4 

3-8 

2400 

1150 

236.00 

48 

12 

1-4 

3-8 

2320 

1130 

250.00 

48 

14 

1-4 

3-8 

2610 

1300 

274.00 

48 

16 

1-4 

3-8 

2900 

1500 

304.00 

48 

18 

1-4 

3-8 

3600 

1700 

351.00 

48 

20 

1-4 

3-8 

3950 

1880 

393.00 

48 

24 

1-4 

3-8 

4650 

2260 

437.00 


EXTRAS 

Manheads $15.00 I Water Gauges $2.00 

Handholes 7.00 1 Pressure Gauges. . 2.00 

Discount on Application 


The following is a price list covering wooden tanks 
made from 2" fir and 2" clear tank grade cypress. 
These prices do not include covers or bottom sup- 
ports. 

Feet, Length 
Dia- of 
meter Staves 


10 


5 

6 
7 

5 

6 

7 

8 

5 

6 

7 

8 

6 

7 

8 
9 

10 

8 

9 

10 

8 

9 

10 


Gallons 

Capacity 

572 

700 

800 

850 

1000 

1200 

1400 

1150 

1400 

1695 

1955 

1904 

2250 

2596 

2942 

3288 

3315 

3760 

4200 

4125 

4675 

5225 


2 " 


2 " 


All dimensions are 
straight without taper. 
furnished with these tanks, 


Weight 

Fir 

Cypress 

550 

$ 33.35 

$ 38.55 

640 

36.30 

43.70 

730 

40.75 

47.45 

700 

34.80 

41.50 

800 

38.55 

45.90 

900 

43.00 

51.50 

1000 

48.15 

57.00 

850 

43.70 

51.85 

970 

45.90 

55.20 

1100 

51.10 

60.75 

1220 

56.30 

68.15 

1100 

53.00 

63.70 

1250 

60.00 

71.85 

1400 

65.20 

78.55 

1530 

71.85 

86.70 

1670 

78.55 

94.80 

1570 

77.00 

91.85 

1730 

84.45 

100.75 

1900 

91.85 

109.60 

1790 

88.90 

108.15 

1960 

97.75 

118.50 

2130 

105.00 

128.90 

outside. 

Tanks are 

made 


Prices on tank towers on application. 
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The things that make Olds 
Engines good engines 

The cylinder and piston 

T he parts of an engine on which its life 
depends are the cylinder and piston; here’s 
where a lot of wear comes; no other parts 
move so fast or have so great a load. There is just 
as much difference in the material and design of these 
parts as in the material and design of any other thing. 

Olds cylinders and pistons are made from iron mixed 
according to a famous formula which has been thor- 
oughly tried and found 
to be the best way to 
make the material for 
these important parts. 
The iron is just right, 
just the same every 
time; no luck or guess 
work to it, and as it is 
very fine grained, it 
isn’t long before the cylinders become very smooth 
and hard. 

Then there’s the construction of the cylinder; that’s 
an important thing, too. You know something about 
the cylinder with the head bolted on, like on a steam 
engine. No joint can possibly hold out a gi-eat while 
under the high pressure of the gases in the cylinder 
and the intense heat; it will blow out and leak in 
time. No such joints in the construction of the Olds 
Engine; the cylinder head is cast as a part of the 
cylinder — all one piece — it can’t leak. This means a 
great deal to you. 
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Most manufacturers bore their cylinders; they cut 
the metal out and bring the hole to the proper size with 
knives in big, powerful machines, 
and Olds cylinders are made that way, too. But be- 
fore the exact size is reached a very delicate machine 
IS used, which grinds the cylinders to exact size with 
an ernery wheel. You know how an emery wheel 
acts— if there’s a spot that is just the small part of 
1 000 of an inch too high, the emery cuts it off as it 
passes. The result is a perfect surface; just as true 
as any modern machine can make it; and all through 
our shops where Olds Engines are made, you’ll find 
the most modern machines that can be bought. 

There are a number of different kinds of pistons 
but really the Olds is 
the best of them all. 

Olds pistons are made 
longer than the stroke 
of the engine with the 
piston pin in the center 
so the wear is evenly 
distributedover the en- 
tire surface. The Olds 
cylinder and piston are 
horizontal, they lie flat 
—and with an oil cup 
on top of the cylinder, 
and with carefully 
worked oil grooves in the piston passing back and 
forth under the oiler, you can see for yourself that 
every part of that cylinder and piston is going to be 
evenly oiled— not too much or too little— just enough. 



The governor 

The governor used on Olds Engines is just as simple 
as a governor can possibly be; easy to adjust to any 
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speed you want, even while the engine is running, by 
just turning a thumb screw; that’s all there is to it. 

With this kind of a 
governor you can run 
your different kinds of 
machines at just the 
proper speeds without 
changing the pulleys ; 
run them smoothly, even- 
ly, and without any waste 
of gasoline. 

If a spring should 
break on the Olds gov- 
ernor, the governor stops 
the engine itself; doesn’t let it run away. 

The Seager mixer 

(Patented February 14, 1911) 

Here’s a mighty important part 
of a gasoline engine— one of the 
most important parts; the mixer. 

The Seager Mixer is the result 
of a good many years of experience 
and it’s really the biggest advance 
that has been made in 
engine building. 

This mixer is a funnel 
shaped tube which carries 
the mixture of gasoline and 
air to the cylinder; and it 
mixes the air and gasoline 
in just exactly the right 
proportions to get the great- 
est possible power from the 
engine; and it does it every 
time; the amount of gas- 
oline in the sub-base does 
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not affect it— the mixer reservoir holds a constant 
level of gasolme-the mixture is always the same. 

There is not a moving part to the Seager Mixer. 
The mixer will do the work it has to do just as well in 
twenty years as it did the day it was made ; there is 
absolutely nothing to wear out. 

There is only one adjustment-the needle valve; it 
IS opened when the engine is started and controls the 
gasoline supply. 

There is no pump to leak or give you trouble; the 
piston acts as the pump. 

The making of the mixture is mechanical ; it does 
not depend upon the heat. This means that an Olds 
Engine will start easily on a cold, frosty morning — 
just as easily in winter as in summer. 

No oth^ engine can have this mixer; it belongs to 
the Olds Engine. 


The jump spark system of ignition 

This system of ignition is used on Olds Engines 
because it’s the best system there is for gasoline 
engines. It’s the system you’ll find in all automobiles 
It’s adjustable 


to make the spark 
at any time— to 
get the greatest 
possible power 
and to make the 
shortest spark 
and save your 
battery. When 
you once adjust 
the spark to j'our 
requirements, it 



L-678 


stays adjusted. There’s not a single part that can 
w6ar onough to change the timing. 

The jump spark system of ignition on all Olds En- 
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gines is absolutely the best, the simplest and the 
surest system there is for this purpose; if there was 
any better, you’d find it on the Olds. 




OLDS L-726 


Valve mechanism 


This is what opens and closes the valves and you’ve 
got to be sure that it works right so that you can be 
sure that the valves will open and close when they 
ought to so your engine will run the way it should. 

The Olds valve mechanism is the most simple, 
durable and efficient that you’ll find on any engine— 
you can see for yourself by just looking at this picture 
how the gears turn around raising and lowering the 
valves. All adjustment is made at one point — ^the 
two nuts at the left hand end of the horizontal rod- 
just turn them— you don’t need an expert to do it. 



In the Olds Engine the inlet 
valve is in a cage; not a part of 
the cylinder head. The cage is 
easily removed making both the 
inlet and exhaust valves easy 
to get at for examination or 
cleaning. 


The inlet valve 


niuLimiM .'Aij " m IP.' ' 
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Connecting rod 

The I-beam shape 
connecting rod is used 
in all Olds Engines; 

L-639 greatest strength with 

„ . , , . i®^st weight; cannot 

adjustable bearings at each 
Sf bronze piston pin bearing; lubricated by 
sight feed cylinder oiler. The crank shaft end is a 
^o-pieee box babbitted with genuine Babbitt metal. 
Both bearings are hand scraped to exact fit; easily 
adjusted to wear. ^ 

Crank shaft 

The crank shaft is a 
drop forging; without 
welds of any kind. 

Twice as strong as the 

ordinary bent crank shaft. Costs more to make this 
Kind but It lasts long enough to make up for that 

bearings are big and lined with genuine 
babbitt; the best material in the world for bearings. 

Sub-base 

The Olds gasoline tank is in 
the sub-base, a box of solid 
cast iron. Safest place for 
the gasoline tank. Thick 
enough so it will not break or 
leak. In one end is a trap 

. . , fbat catches all of the dirt and 

water from the gasoline; gives you clean gasoline 
going to the mixer; no other engine has it. 

The valves 

You can remove either the 
inlet or exhaust valves of an 
Olds Engine without disturb- 
ing the adjustment of the 
valve mechanism; you can’t 
do that with other designs. 




I 
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Cooling 

T his cooling question is one that has been given 
a good deal of study and the result is that 
nearly all Olds Engines are water cooled. Of 
course, the man who wants an air-cooled Olds Engine 
can get it, but the water-cooled engine is always 
recommended because it has been found to be the best 
and safest. The danger of freezing in a properly 
designed water-cooled engine cannot be compared 
with the danger of overheating in the best air-cooled 
engine made. 

All water 
jackets on Olds 
type A Engines 
whether closed 
or hopper style 
are made either 
entirely sepa- 
rate from the 
cylinder or 
with remov- 
able breaking 
plates. You can see why. Suppose the water was 
allowed to freeze in a jacket that was part of the 
cylinder. It would be a pretty expensive accident; 
the cylinder is one of the most expensive parts of an 
engine, while breaking plates that give ’way before 
the strain can injure the cylinder, cost but little and 
can be easily replaced. 

Whether you need a hopper jacket engine or one 
with a si'parate galvanized iron cooling tank depends 
upon what you expect to do with it— it’s merely a 
matter of equipment anyway— the engines are the 
same except in the construction of the water jacket. 
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Sectional view of Olds Engine 


Rrmov-ablc hopper easily 
chaoeed from hopper lackei 



Y OU won t find in any other engine so many 
points of advantage, so many points of super- 
iority, so many points that mean so much to you. 


makes 

possible 
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V/2 horse power Olds Engine 

a time and money saver 



rower: 1 *^ horse power. 

Weight: 370 pounds, ready for shipment. 
Floor space : 16 inches by 81 Inches. 


Y OU see here the governor side of the Olds 
Hopper Jacket 11 horse power engine; the 
smallest Olds Engine. 

This little engine is a w'onder ; it will do a great deal 
more than you’d expect of it. Has a hopper jacket, 
Seager mixer, valves in cages, cylinder head cast to 
cylinder, etc; the things that make Olds Engines 

good engines. . ^ 

You’ll find this a mighty good pumping engine; it s 
big enough for the average pumping requirements. 


^VERVTHING for the G REENHOUSE. 

WATER SUPPLY OUTFITS — PUMPS AND ENGINES. 


3 and 4^2 horse power Olds Engine 
with hopper jacket 



Power: 

Weight; 

Floor Space: 


8 and 4)^ horse-power. 

ready for shipment. 

4A horse-power, 1070 pounds, ready for shipment. 
Shorse-power, 28 Inches by 40 inches. 

4>^ horse-power, 80 Inches by 46 inches. 


T he pictm-e here shows our 3 horse-power and 
fi horse-power Olds, engine with hopper 
jacket as well as a picture can. 

You can’t find a better engine than this for your 
water supply system; especially if you want to use 
the engine for any other sort of work about your 
place. It’s got tne separate water jacket from which 
the water can be drawn if there is any danger of 
freezing. And even if the water should be allowed to 
freeze, the water jacket would break without injuring 
the cylinder at all; it don’t cost much to replace the 
watei jacket, but it would cost a good deal to replace 
a cylinder. 
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Governor side of Olds 8 horse power 
Engine, with removable hopper 


L-635 

Made in 6, 8, 12 and 15 horse-power sizes. 

power Shipping Weight Floor Space 

6 horse-power. 1,480 pounds. 32 Inches by 49 inches. 

8 horse-power. 1,770 pounds. 32 inches by 64 inches. 

1? horse-power. 2,560 pounds. 89 inches by 63 inches. 

16 horse-power. 2,600 pounds. 46 inches by 76 inches. 

Y OU can see for yourself by simply looking at 
this picture the simplicity and strength of 
Olds Engines; easy to operate; do more than 
you expect of them. 

The engine has a removable hopper which can 
easily be taken olf and, by putting a plate in its 
place, the engine can be changed into a closed water 
jacket engine to be used with a circulating tank. 

All Type A Engines are provided with removable 
breaking plates so that, in the event of freezing, 
these plates will break before the cylinder can be 
injured and they can be easily and cheaply replaced. 

This is an exclusive feature of the Olds Engine, but 
only one of the things that make Olds Engines, by 
far, the lowest in cost in the long run. 
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WATER SUPPLY OUTFITS— PUMPS AND ENGINES. 

Double-Acting Piston Vacuum Pump for Vacum Heating Systems 



Figure 1049. Size 16"xl6". 



Dimensions and Capacities 


: 9.72 
: 13.22 
18.51 
' 27.62 
39.31 


Cifkcr 

Zukot 

Zukpe 

Zukti 

Zukuv 

Zukxo 

Zukyw 

ZuUr 


Figure 824«/^. •‘ChaUenge-’.Puxnp 
Type of the 6x5-inch and smaller sizes 


Dimensions, Speeds, Capacities, Prices Goulds “Challenge” Pumps 

Figure 824}4 ^ 


P.sroM 




SiSES 

orPira 




BlAftS-LlNEO 

Ctlihdcr 

Beass 

! 

i ‘Ali Bsass 

i 



& 


iS 




1(2 

E c 

CVLIHDEa 

*1 

Is 

II 

(3(3«in 

J i 3K 

3dS? 

so: 

Is 

li 

jS t 

it 

J 

III 

S 

Cipher 

Price 

Cipher 

Price 

Cipher 

Price 

254 

3 

4 

5 

6 

7 

8 

P 

5 

6 

6 

.184 

267 

.48 

.833 

1.20 

1.96 

2.58 

7.36 

ia7o 

19.20 

33.30 

48.00 

78.40 

103.20 

175 

175 

150 

150 

150 

100 

100 

‘‘1 

2 

2% 

3 

4 

li 

2 

3 

4 

4 to 1 
4 to 1 
4 to 1 
3 to 1 

3 to 1 

4 to 1 

4 to 1 

20*3 
20 X 3 
20 X 3 
20 X 4 
20 X 4 
24 X 4 
24 X 4 

300 

308 

317 

595 

653 

1000 

1025 

Xysvi 

Xysyf 

Xyszo 

Xytaz 

Xytdy 

Xyteb 

Xytic 

1 

|85.00:Xytja 

90.00 Xytmc 

95.00 Xytod 

125.00 Xytri 
15a00Xytuf 

275.00 Xytvo 
300.00^ Xytyg 

115.00 Xytzu 

120.00 Xyvab 

130.00 Xyvec 

1 75.00 Xyvfa 

220.00 Xyvid 

425.00 Xyvje 

500.00 Xyvmi 

i5aoo 

155.00 

170.00 
26aoo 
32a00 

550.00 
65000 


• Alt brass pumps have aH parts ef brass except bed plate and driving parts. 
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The Pyramid Pumps 

For 75 Pounds Working Pressure dr 175 Feet Elevation 
For General Water Supply 


Fig. 1531 

Patent Applied For 

Capacities ranging from 720 gallons 
to 6840 gallons per hour. 
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WATER SUPPLY OUTFITS — PUMPS AND ENGINES. 

“Pyramid” Double-Acting Piston Pump 

S P E C I F I C A T I O N.S 


Frame 


Crank Shaft 
Bearings 


Gearing 

Crosshead 


Connecting 

Rods 

Cylinder 

Piston 

Gland 

Valves 

Air Chamber 
Air Cylinder 


Figure 1531 



Consists a single iron casting, the base, cylinder, bearings and one cylin- 
der head being cast integrally. By eliminating one cylinder head this con- 
struction reduces the amount of packing required. The integral construction 
bng alignment of all working, parts, reducing wear and giving 

High carbon, open hearth steel, accurately machined 
to gauge. 

All bearings are lined with the best grade babbitt 
metal, scraped to an accurate running fit. They are 
ample in size and provided with extra large oil 
pockets. The construction is such that the bearings 
are practically water-jacketed, insuring cool running. 

Both gear and pinion are of hard cast iron, machine 
cut from the solid. 

Heavy iron casting with accurately ma- 
chined bearings for the connecting rods, 
and babbitted bearings for the cross- 
head guides. The guides are steel rods, 
accurately machined and securely at- 
tached to the frame. 

Heavy iron castings, and 
so arranged as to give a 
straight line thrust from 
crank pin to crosshead. 

Best quality hydraulic 
iron, fitted with a brass lining. 

Cast iron, with double crimp leather 
packing. 

Bronze, bolted on, of easy access. 

Rubber disc valves on bronze grid 
seats, of ample area and easy access. 

Of ample size and so arranged that 
the discharge can be taken from either end or side of the pump. 

A special air cylinder can be supplied on the 3x5 and 4x5 pumps when used 
on pneumatic water supply systems. This eliminates the necessity of in- 
stalhng a separate air pump on such systems. 


View of “ Pyramid ” Pump Fitted with 
Figure 1567 Air Cylinder 


Dimensio ns, Speeds, Capacities, Prices Goulds “ Pyramid ” Pumps. Fig. 1531 


Piston 

Capacity 
Rev. Crank 
Shaft 
Gal. 

Usual Speed and 
Capacity per 
Minute 

For 

Ele- 

vation 

to 

Ft. 

Size Pipe 

1 

Geared 

Tight and 
Loose 
Pulleys 
Inches 

Weight 

Lbs. 

Cipher 

Price 

Dia. 

Stroke 

Rev. 

Gal. 

Suction 

Inches 

Dis- 

charge 

Inches 

3 

4 

5 

6 

6 

5 

5 

5 

6 

12 

.293 

.531 

.823 

1.440 

2.870 

41 

40 

40 

40 

40 

12 

21 

33 

57 

114 

175 

175 

175 

175 

175 

iVi 

2 

2^4 

3 

4 

IVz 

2 

254 

3 

4 

5 to 1 

5 to 1 

5 to 1 

5 to 1 

6 to 1 

15 X 21/2 

15 X 3 

16 X 4 
20x4 

26 X 4 

280 

325 

500 

645 

875 

Zunat 

Zunde 

Zunev 

Zunhi 

Zuniw 

$55.00 

65.00 

85.00 
100.00 
175.00 


Extra pric^for Fig. 1567 Air Cylinder for 3x5 or 4x3 inch'^ Pump. 
Attainment complete with pipe connections, Cipher (Zywoh), Extra 
Attachment only, no pipe connections, Cipher (Zywry), Extra 
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Single-Acting Triplex Plunger Pumps 

For 130 Pounds Working Pressure or 300 Feet 
Elevation 



Figure 924 

Size 9" X 10" 

Capacity 24,000 gal- 
lons per hour. 


Figure 924 


654" X 8" 

Type of g^^xlO" 
and smaller sizes. Ca- 
pacities ranging from 
1,800 gallons to 21,000 
gallons per hour. 


General Water Supply, Municipal Waterworks, Hydraulic Elevators, Pulp Grinders, Railway Water Stations, Etc. 
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WATER SUPPLY OUTFITS— PUMPS AND ENGINES. 

Single-Acting Triplex Plunger Pumps 

Specifications 

Figure 924 


Frame 

Crank Shaft 

Bearings 

Gearing 

Connecting Rods 

Cylinders 

Plungers 

Glands 

Base and 
Valve Boxes 

Valves 

Air Chamber 
Special Construction 


Close grained iron cast in one piece with cylinders, forming 
exceptionally rigid construction and accurate alignment of all 
working parts. 

High carbon open hearth steel, accurately machined to gauge. 
Crank shaft and pinion shaft bearings are of babbitt metal. 

Gear and pinion, charcoal iron, machine cut from the solid. A 
gear guard covers the pinion and adjacent teeth of the gear. 
Gear ratio 5 to 1 (9 x 10 inch is 6 to 1). 

Extra long. Strap head and wedge adjustment with bronze 
boxes at crank end and bronze bushings at plunger end. 

Close grained iron cast in one piece with standards. 

Hard cast iron, accurately machined, ground true and smooth 
and inside guided. 

Iron, of easy access for adjustment and repacking. 

Charcoal iron in one casting, of liberal proportion, affording 
large valve area, direct waterways ^nd easy access. 

RuBber discs on bronze grid seats with cylindrically wound 
springs. Metal valves as ordered. 

Supplied with pump. Vacuum chaiPber to order. 

Phosphor Bronze Plungers, Lined Cylinders and Glands, Raw- 
hide Pinion, etc., to order. 


For Electric and other motive power and methods of control see page 12. 


per 

Minute 


30 

40 

40 

50 

60 

80 

100 

125 

125 

150 

150 

175 

200 

200 

250 

250 

300 

300 

350 

350 

400 


Size Plungers 

t 

Displacement 

1 Revolution 
of Crank 
Shaft 

Rev. per 
Min. 

Horse Power 
M)0-lbs. 
Pressure 

Size 

Pipe 

Ticrhtand Loose 
Pulley 

Diameter 

Inches 

Stroke 

Inches 

Suction 

Inches 

Discharge 

Inches 

4 

4 

.653 gals. 

46 

2.6 

2 

2 

20 X 3 

4 

4 

.653 “ 

62 

3.5 

2 

2 

20 X 3 

4 

6 

.978 “ 

41 

3.5 

2 

2 

20 X 3 

4 

6 

.978 ‘‘ 

52 

4.3 

2 

2 

20 X 3 

4 

6 

.978 “ 

62 

5. 

2 

2 

20 X 3 

5 

6 

1.531 “ 

53 

6.0 

3 

3 

26 X 4 

5 

8 

2.041 

49 

7.5 

3 

3 

30 X 5 

5 

8 

2.041 “ 

62 

9.1 

3 

3 

30 X 5 


8 

2.465 “ 

51 

9.4 

4 

3 

30 X 5 


8 

2.465 “ 

61 

11. 

4 

3 

30 X 5 

H 

8 

3.440 “ 

44 

11.5 

4 

4 

30 X 6 

H 

8 

3.440 “ 

51 

13.3 

4 

4 

30 X 6 

6i 

8 

3.440 “ 

59 

14.4 

4 

4 

30 X 6 

8 

8 

5.22 “ 

39 

15.5 

6 

5 

36 X 6 

8 

8 

5.22 “ 

48 

18.5 

6 

5 

36 X 6 

Bk 

8 

5.56 ‘‘ 

45 

18. 

6 


36 X 6 

8 

10 

6.52 

46 

21. 

6 

5 ! 

36 X 6 

Bi 

10 

6.94 “ 

44 

21. 

6 

5 

36 X 6 

8 

10 

6.52 “ 

54 

24. 

6 

5 

36 X 6 

Bk 

10 

6.94 

51 

24. 

6 

5 

36 X 6 

9 

10 

8.26 “ 

49 

30. 

6 

5 

42 X 8 


Cipher 


Xyxyk 

Xyxyk 

Xyzaf 

Xyzaf 

Xyzaf 

Xyzbi 

Xyzeg 

Xyzeg 

Xyzfo 

Xyzfo 

Xyzih 

Xyzih 

Xyzih 

Xyzju 

Xyzju 

Zunlo 

Xyzmy 

Xyzoj 

Xyzmy 

Xyzoj 

Xyzsa 


To determine Horse Power for increase or decrease 
pressure divided by 100. 


in pressure mulitply Horse Power in table by operating 
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Single-Acting Triplex Plunger Punaps 

Forms of Drive and Controls 




Form A, Figure 924 

Form A (Cipher ZULPI) consists of 
bedplate, idler, belt and driving pulley for 
belted connection to electric motor. 

Form N (Cipher ZUMDA) consists of 
silent chain with sprockets and cast iron 
bedplate, to order, for connection to elec- 
tric motor. 

Control K (Cipher ZUMHE) is by- 
pass arrangement for triplex pumps. 


Form N, Figure 924 


Form C and Control K, Figure 924 

Form C (Cipher ZULUW) consists of 
intermediate gearing, rawhide motor pin- 
ion and bedplate for geared connection to 
electric motor. 

Form D (Cipher ZULXU) for direct 
connection with friction cut-off coupling 
to engine shaft. Furnished with or with- 
out cast iron bedplate and cut-off coupling, 
as ordered. Give engine speed when or- 
dering. 


Form D, Figure 924 


EVERYTHING FOR 
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WATER SUPPLY OUTFITS— PUMPS AND ENGINES. 

Centrifugal Pumps 

Single Stage, Single Suction 



Figure 3000, Number 1 


T he utility of the Single Stage, 
Single Side Suction Centrifugal 
Pump, for all services against 
heads up to 100 feet, has placed this type 
of pump in a position which is ever in- 
creasing in importance. It is very simple 
in construction, consisting fundamentally 
of a volute casing, shaft, two bearings and 
an impeller mounted upon the shaft. This, 
with the driving apparatus, constitutes the 
complete machine. On account of its low 
initial cost, few repairs, great durability 
and high pumping elasticity, it compels in- 
stant recognition. The first cost of in- 
stallation, not only of the pump itself, but 
of the foundations and necessary building, 
is always considerably less than for other 
pumping machinery of the same capacity. 
These considerations, while they may not 
necessarily mean that the centrifugal type 


of pump is the one to install in all cases, 
warrant a careful investigation of this 
type before any installation is made. 

Adaptability 

The Single Stage, Centrifugal Pump, 
although extremely well adapted for gen- 
eral pumping service, is also well fitted for 
many special services. On account of the 
passage of the water through the pump 
being directly forward, counter currents 
are prevented. There are no valves to get 
out of order, and the pump is practically 
noiseless in operation. 

The large qpen water passages of the 
Goulds Single Stage, Single Side Suction 
Centrifugal Pump adapt it particularly 
well for such work as handling sewage and 
for stock pumping in pulp and paper 
mills. As a mine pump, it is well fitted 
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WATER SUPPLY OUTFITS— PUMPS AND ENGINES. 

Centrifugal Pumps 

Single Stage, Single Suction 



Figure 3000, Number 154’ 


since the sand and grit nearly always pres- 
ent in mine water, will not injure it. As 
a pump for irrigation, general water sup- 
ply and booster service, Goulds Centrifu- 
gal Pumps excel on account of the high 
efficiencies which are obtained. 

These are only a few of the services for 
which the Goulds Centrifugal Pump may 
be used and the reasons given above are 
only a few of the many reasons why 
Goulds Centrifugal Pumps excel in these 
and many other services. 

Construction 

Guided by many years of experience in 
all branches of centrifugal pump work, we 
have combined in our Single Stage, Single 
Side Suction Centrifugal Pump all the de- 
tails which experience has proven must be 
used to make a thoroughly high class ma- 
chine. 

The impeller is designed so that the 
total head pumped against and the quan- 
tity of fluid handled, can be varied consid- 


erably without affecting the mechanical 
efficiency. It is of the open type which 
allows the pump to handle muddy, sandy 
or gritty water. In the manufacture of 
the pump, great care is taken to minimize 
the clearances between the side covers and 
the impeller. This feature is of consider- 
able importance as it assists in making the 
efficiency of the Goulds Centrifugal 
higher than that of any other pump of the 
same type now on the market. 

The standard Single Stage, Single Side 
Suction, Horizontal Shaft Centrifugal 
Pump, known as Fig. 3000, is arranged for 
belt drive by means of a pulley. In many 
cases preference is given to direct con- 
nected units and, to meet such cases, this 
pump is arranged for direct connection to 
electric motors, steam engines, steam or 
hydraulic turbines. Direct connected 
units are provided with rigid or flexible 
couplings, as conditions demand. This 
enables the impeller and the pump shaft 
to be removed without disturbing the 
prime mover. 


r 
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WATER SUPPLY OUTFITS-PUMPS AND ENGINES. 

Centrifugal Pumps 

Single Stage, Single Suction 


Figure 3000, Number 2 
Casing Shaft 


The casing contains the volute water 
passage which conducts the water to the 
discharge nozzle, and is made of close 
grained cast iron of suitable thickness to 
easily withstand the maximum pressure 
against which these pumps are designed 
to operate. It is free from all shrinkage 
strains as the metal thickness throughout 
is of uniform section. 

Impeller 

the impeller is of the open type and is 
made of close grained cast iron. The 
vanes are of such shape as will insure the 
highest possible efficiency under normal 
conditions. The impeller is accurately 
machined to a smooth finish, thereby re- 
ducing the frictional losses in the pump. 
It is pressed on the shaft and securely 
fastenel by means of an accurately fitted 
taper pin. 


The shaft is made of open hearth, high 
carbon steel, accurately machined and of 
ample size to transmit the maximum 
power required. 



i open View, Figure 3000, Number 2 
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WATER SUPPLY OUTFITS— PUMPS AND ENGINES. 

Centrifugal Pump* 

Single Stage, Single Suction 


Figure 3000, Number 6 


Bearings 

Extensive experiments have proven that 
for small high speed shafts grease is abso- 
lutely the 
best lubri- 
cant. For 
this rea- 
son, the 
small 
pumps, 

Nos. 1, 

11/2,2, 21/2 
and 3, are 
all p r o- 
videdwith 
large com- 
p r e ssion 
grease 

cups. The View showing ring oiling bear- 
larger reservoir. 

sizes, Nos. 4, 5, 6, 8, 10 and 12, are pro- 
vided with ring oiling bearings. Large oil 
reservoirs are provided in the pedestals. 


End Thrust 

The impeller in the Single Stage, Single 
Side Suction Centrifugal Pump is de- 
signed to minimize the end thrust which 
must occur in all single suction- centrifu- 
gals. We have made a large number of 
experiments and find that the end thrust 
is practically negligible. As a safeguard, 
however, we have provided a thrust collar 
which is securely fastened to the shaft and 
which bears against a babbitted surface 
in the bearing. 

Stuffing Box ^ 

The stuffing box, through which the 
shaft passes, is provided with a brass 
water sealing ring. This construction 
prevents air being drawn into the pump 
at the stuffing box. Air would destroy 
the vacuum in the pump and impair suc- 
tion. The water sealing ring equalizes 
the pressure, and on this account it is not 
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WATER SUPPLY OUTFITS— PUMPS AND ENGINES. 

Centrifugal Pumps 

Single Stage, Single Suction 


i 

i 



Figure 3000, Number 8 


necessary to draw up the gland as tight as 
it would have to be if the water sealing 
ring were not used. There is also the addi- 
tional advantage of insuring that the 
stuffing box will always run cool. 

Priming and Draining 

An opening is provided at the highest 
part of the casing for the purpose of prim- 
ing the pump, and a suitable opening is 
I also arranged at the bottom of the casing 
I for draining the pump. 

i Interchangeability 

I; All parts of these pumps are built in 
i quantities to limit gauges and jigs, there- 


by insuring exact duplication and entire 
interchangeability. 

Shop Erection 

The pumps are completely assembled in 
the shop, working parts properly adjusted 
and clearances checked. 

Test 

Before leaving the factory, the pump 
has its discharge and suction openings 
blanked and it is subjected to hydraulic 
pressure considerably in excess of that 
which it is called upon to withstand in 
service. 
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WATER SUPPLY OUTFITS— PUMPS AND ENGINES. 

Centrifufal Pumps 

Applications of Power 


F igure 3003 illustrates the 
Goulds Single Stage, Single 
Side Suction, Horizontal Shaft, 
Centrifugal Pump, arranged on a 
neat cast iron base plate and direct 
connected to a high speed gasoline 
engine. The unit shown consists of 
a No. 3 Single Stage, Single Side 
Suction Horizontal Shaft, Centrifu- 
gal Pump direct connected to an 8 
h.p. 2-cylinder, 2-cycle, Vertical Ma- 
rine motor. 

The speed of the engine can be in- 
stantly changed while running and 
consequently the pump offers a large 



Figure 3004 Connected to Electric Motor 


variation in capacity and elevation. 
This feature makes the unit particu- 
larly useful for contractors and oth- 
ers in pumping out excavations, 
foundations, etc., where a portable 
outfit is required. 

Figure 3004 illustrates the Goulds 
Single Stage Single Side* Suction 
Horizontal Shaft, Centrifugal Pump 
direct connected to an electric motor. 
The pump and the motor are mounted 
upon an extended cast iron base plate, 
making the unit practically self-con- 
tained. The pump and the motor 
are direct connected by means of a 



Figure 3003 Connected to Gasoline Engine 

suitable coupling of the flexible or 
rigid type, depending upon the condi- 
tions of service. 

Figure 3005 illustrates the Goulds 
Single Stage, Single Side Suction, 
Horizontal Shaft, Centrifugal Pump 
with tight and loose pulleys, and with 
the discharge nozzle increased to the 
same size as the suction nozzle. 

The Pump with regular nozzles and 
with tight and loose pulleys, is desig- 
nated as Figure 3011. 



Figure 3005, No. UA 
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Single Stage, Single Suction 


Figure 3000 


Table of revolutions per minute and horse power required when pumping against total heads 
10 to 100 feet at rated capacity 


Pump Number. 

1 

U 

2 

2i 

3 

4 

5 

0 

8 

10 

12 

Cap 

pe 

acity gals, 
minute. 

30 

70 

120 

200 

270 

470 

750 

1050 

2000 

3000 

4200 

10 

Ft. 

20 

Ft. 

30 

Ft. 

40 

Ft. 

50 

Ft. 

GO 

Ft. 

70 

Ft. 

80 

Ft. 

90 

Ft. 

100 

Ft. 

/ R.P.M. 
\ B.H.P. 

/ R.P.M. 
\ B.H.P. 

/ R.P.M. 
i B.H.P. 
f R.P.M. 
\ B.H.P. 

/ R.P.M. 

1 B.H.P. 

/ R.P.M. 

1 B.H.P. 
f R.P.M. 

1 B.H.P. 

1 R.P.M. 

1 B.H.P. 
f R.P.M. 
B.H.P. 
R.P.M. 
B.H.P. 

1310 

.25 

1590 

.39 

1840 

.58 

2050 

.79 

2260 

1.0 

2450 

1.2 

2600 

1.5 

2770 

1.8 

2930 

2.0 

3070 

1 2.3 

1100 

.59 

1150 

.89 

1315 

1.1 

1465 

1.5 

1615 

1.9 
1755 

1 2.3 

1875 
2.8 
1995 
3.4 
2110 

3.9 
2220 

4.3 

930 

.87 

1145 

1.6 

1210 

2.2 

1310 

2.6 

1405 

3.2 
1510 

3.8 
1615 

4.5 

1705 

5.3 
1780 

6.1 

1875 

6.9 

845 

1.4 

880 

2.7 

960 

3.3 
1040 

4.1 
1130 

5.1 
1210 

6.2 
1295 

7.2 

1370 

8.4 
1440 

9.7 
1510 

11 

615 

1.7 

705 

3.1 
790 

4.1 
875 

5.2 
945 

6.3 
1020 

7.9 

1090 

9.2 

1150 

11 

1215 

12 

1270 

14 

455 

3.0 

520 

5.2 

580 

6.7 
645 

8.8 
700 

11 

750 

13 

805 

15 

850 

18 

900 

21 

940 

24 

435 

4.2 

495 

7.9 

560 

11 

610 

14 

665 

17 

710 

20 

760 

24 

800 

28 

845 

32 

890 

36 

430 

5.3 

460 

11 

525 

14 

580 

18 

625 

22 

675 

27 

720 

31 

755 

37 

800 

41 

835 

47 

310 

9.5 

380 

17 

445 

24 

500 

32 

550 

41 

595 

50 

640 

59 

680 

68 

720 

78 

755 

87 

305 

14 

365 

24 

420 

35 

470 

46 

520 

59 

560 

72 

600 

85 

635 

99 

670 

114 

705 

126 

300 

19 

350 

34 

400 

47 

445 

62 

485 

79 

525 

96 

560 

114 

595 

135 

625 

154 

660 

174 

Table of capacity in gallons per minute, revolutions per minute and horse powc 
various heads at maximum efficiency of pumps 

T requi 

red for 

Pumr 

) Number. 

1 

li 

2 

2i 

3 

4 

5 

6 

8 

10 

12 

10 

Ft. ' 

20 

Ft. ■ 

30 

Ft. ■ 

40 . 
Ft. 

50 

Ft. ' 

60 

Ft. • 

70 

Ft. • 

80 

Ft. ^ 

90 J 
Ft. 1 

100 ] 
Ft. 

G.P.M. 

R.P.M. 

B.H.P. 

G.P.M. 

R.P.M. 

B.H.P. 

G.P.M. 

R.P.M. 

B.H.P. 

G.P.M. 

R.P.M. 

B.H.P. 

G.P.M. 

R.P.M. 

B.H.P. 

G.P.M. 

R.P.M. 

B.H.P. 

G.P.M. 

R.P.M. 

B.H.P. 

G.P.M. 

R.P.M. 

B.H.P. 

G.P.M. 

R.P.M. 

B.H.P. 

G.P.M. 

R.P.M. 

B.H.P. 

18 

1060 

.11 

25 

1500 

.31 

30 

1840 

.58 

35 

2120 

.89 

39 

2370 

1.2 

43 

2600 

1.6 

47 

2810 

2.1 

50 

3000 

2.5 

53 

3180 

3.0 

56 

3350 

3.5 1 

35 

730 

.18 

49 

1035 

.52 

60 

1265 

.96 

70 

1465 

1.5 

78 

1635 

2.1 

85 

1790 

2.7 

92 

1935 

3.4 

99 

2070 

4.2 

104 

2190 

5.0 

110 

2310 

5.9 i 

48 

615 

.25 

68 

870 

.72 

84 

1065 

1.3 

97 

1230 

2.0 

108 

1370 

2.8 

120 

1510 

3.8 

128 

1625 

4.7 
137 

1740 

5.8 
145 

1840 

6.9 
152 

1940 

8.0 

86 

500 

.44 

122 

710 

1.2 

150 

870 

2.3 

172 

1000 

3.5 
200 

1130 

5.1 
212 

1230 

6.5 
230 

1330 

8.2 
245 

1420 

10 

258 

1500 

12 
274 
1590 i 
14 1 

118 

420 

.56 

169 

600 

1.6 

205 

730 

2.9 

237 

845 

4.5 

270 

945 

6.3 
290 

1030 

8.3 
314 

1115 

10 

336 

1195 

13 

356 

1265 

15 

375 

1335 

18 

216 

315 

1.0 

305 

445 

2.8 

370 

540 

5.1 

428 

625 

7.9 

470 

700 

11 

528 

770 

15 

569 

830 

18 

607 

885 

22 

645 

940 

27 

679 

990 

31 

343 

300 

1.5 
480 
420 
4.3 
590 
515 

7.5 
680 
595 

12 

750 

660 

17 

830 

725 

22 

900 

785 

28 

960 

840 

34 

1000 

880 

40 

1070 

935 

47 

440 

275 

1.9 

625 

390 

5.3 

770 

480 

9.7 

880 

550 

15 

985 

615 

21 

1050 

675 

27 

1170 

730 

35 

1250 

780 

42 

1330 

830 

50 

1400 

875 

59 

1000 

250 

4.0 

1420 

355 

11 

1740 

430 

21 

2000 
500 
32 
2240 
560 1 
45 1 
2460 
615 

60 

2640 

660 

75 

2840 

710 

92 

3000 

750 

109 

3160 

790 

128 

1500 

235 

5.8 

2100 

330 

16 

2580 

405 

30 

3000 

470 

46 

3350 

525 

64 

3670 

575 

85 

3960 

620 

107 

4250 

665 

131 

4500 

705 

156 

4720 

740 

182 

2100 

220 

7.8 

3000 

315 

22 

3700 

385 

41 

4200 

445 

62 

4800 

500 

89 

5150 

545 

115 

5700 

590 

148 

6050 

630 

180 

6400 

665 

214 

6750 

700 

250 


scharge 
nd 3011 


JOHN C. MONINGER CO. 
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WATER SUPPLY OUTFITS— PUMPS AND ENGINES. 

Centrifugal Pumps 


Table showing loss of head in feet due to friction, in various si;^e, new smooth, straight cast 
iron pipes, per 100 feet, when discharging the following quantities of water. 


1 Gals, per 

1 Min. 

1 inch 

U ii 

iches 

H inches 

2 in 

ches 

2^ inches 

3 inche.s 

4 inches 

5 inches 

6 inche.s 

8 inches 

10 inches 

12 inches 

Vel. 

Fric. 

Vel. 

Fric. 

Vel. 

Fric. 

Vel. 

Fric 

Vel. 

Fric. 

Vel. 

Fric. 

Vel. 

Fric. 

Vel. 

Fric. 

Vel. 

Fric. 

Vel. 

Fric. 

Vel. 

Fric. 

Vel. 

Fric. 

6 

10 

15 

20 

25 

30 

35 

40 

45 

50 

70 

100 

120 

150 

175 

200 

250 

270 

300 

3.50 

400 

450 

470 

500 

750 

1050 

1250 

1.500 
2000 
2500 
3000 
3500 
4000 
4200 

4.500 
5000 

1.86 

3.72 

6.13 

7.44 

9.30 

11.15 

13.02 

14.88 

2.32 

8.40 

18.90 

30.10 

45.50 

64.00 

85.00 
109.00 

1.07 

2.14 

3.92 

4.29 

5.36 

6.43 

7.51 

8,58 

9.68 

10.72 

0.60 

2.18 

4.65 

7.90 

11.90 

16.90 
22.30 
28.50 

35.20 

43.20 

0.79 

1.57 

2.72 
3.15 
4.56 

4.72 
5.51 
6.30 
7.08 
7.87 

11.02 

15.74 

0.28 

1.02 

2.25 

3.70 

5.60 

7.80 

10.30 

13.30 
16.60 
20.20 
37.60 
73.00 

0.49 

1.02 

1.53 

2.04 
2.60 
3.06 
3.57 

4.05 
4.60 
5.11 
7.15 

10.20 

12.25 

15.30 

0.08 

0.36 

0.81 

1.29 

1.96 

2.73 

3.66 

4.68 

5.80 

7.10 

13.20 

25.60 

36.00 

54.00 

0.24 

0.65 

0.98 

1.31 

1.63 

1'.96 

2.29 
2.62 
2195 

3.30 
4.60 
6.54 
7.84 
9.80 

11.43 

13.07 

0.06 

0.12 

0.25 

0.43 

0.66 

0.92 

1.23 

1.57 

1.97 

2.38 

4.42 

8.60 

12.00 

18.72 

23.70 

30.90 

0.45 
0.68 
0.91 
1.13 
1.36 
1.59 
1.82 
2.02 
2.27 
3.18 
4.54 
5.45 
6.80 
7.92 
9.08 
11.28 
12.45 
13 62 

0.05 

0.11 

0.18 

0.27 

0.38 

0.51 

0.65 

0.80 

0,98 

i.83 

3.52 

4.97 

7.72 

9.75 

12.80 

19.70 

22.70 
27 10 

1.02 

1.17 

1.28 

1.79 

2.55 

3.06 

3.84 

4.45 

5.11 

6.40 

6.90 
7.66 

8.90 
10.20 
11.50 
12.16 
12.77 

0.16 

0.20 

0.24 

0.45 

0.88 

1.22 

1.82 

2.40 

3.12 

4.80 
5.50 
6.70 

8.80 
11.30 
14.10 
16.00 
17.20 

1.14 

1.63 

1.96 

2.45 

2.86 

3.27 

4.08 

4.42 

4,90 

5.72 

6.54 

7.35 

7.78 

8.17 

12.26 

0.1.') 
0.29 
0.41 
0.63 
0.84 
1.06 
1.60 
1.86 
2.25 
2.99 
3.8i 
4.75 
5.30 
5 80 
12.30 

1.14 

1.42 

1.71 

2.00 

2.28 

2.80 

3.03 

3.40 
3.98 
4.54 
5.12 
5.49 
5.60 

8.40 
12.57 
14.10 

0.10 

0.18 

0.23 

0.34 

0.44 

0.66 

0.81 

0.92 

1.21 

1.58 

1.96 

2.23 

2.33 

4.87 

10.30 

13.00 

1.60 

1.70 

1.90 

2.20 

2.60 

2.92 

3.07 

3.20 

4.80 

7.04 

8.00 

9.60 

12.70 

0.16 

0.18 

0.26 

0.29 

0.40 

0.46 

0.55 

0.58 

1.24 

2.51 

3.18 

4.48 

7.65 

1.80 

1.92 

2.00 

3.00 
4.40 

5.00 
6.10 
8.10 

10.10 

12.10 

14.10 

0.15 

0.17 

0.19 

0.39 

0.83 

1.03 

1.49 

2.50 
3.81 
5.30 
7.20 

1.40 
2.10 
3.08 
3.50 
4.20 
5.60 
7.00 

8.40 
9.80 

11.35 

11.93 

12.78 

14.20 

0.08 

0.17 

0.34 

0.43 

0.61 

1.02 

1.56 

2.42 

2.80 

3.80 

4.50 

4.82 

5.82 


Table showing loss of head in feet, due to friction in various sizes of smooth 90® elbows. 


als per 
Min 

1 ii 

nch 

IJ ir 

iches 

1^ ir 

iches 

2 in 

ches 

2i inches 

3 inches 

4 inches 

5 inches 

6 inches 

8 inches 

10 inches 

12 inches 

C 

Vel. 

Fric. 

Vel. 

Fric. 

Vel. 

Fric. 

Vel. 

Fric. 

Vel. 

Fric. 

Vel. 

Fric 

Vel. 

Fric. 

Vel. 

Fric. 

Vel. 

Fric. 

Vel. 

Fric. 

Vel. 

Fric. 

Vel. 

Fric. 

5 

10 

15 

20 

25 

30 

35 

40 

4.') 

50 

70 

100 

120 

150 

17.) 

200 

250 

270 

300 

350 

400 

450 

470 

500 

750 

10.50 

1250 

1500 

2000 

2500 

3000 

3500 

4000 

4200 

4.500 

5000 

2.04 

4.08 
6.12 
8.16 
10.20 
12.24 
14 28 
16.32 

o.oc 

0.22 

0.49 

0.87 

1.35 

1.95 

2.65 

3.46 

1.30 

5.60 

3.90 

6.20 

6..50 

7.80 

9.10 

10.40 

11.70 

0.14 

0.21 
0.29 
: 0,52 
0.80 
1.15 
1.60 
2.05 
2.70 

2.73 

3.64 

4.55 

5.46 

6.37 

7.28 

8.19 

9.10 

12.74 

0.09 

0,16 

0.2.5 

0.36 

0.50 

0.64 

6.81 

0.99 

1.98 

2.60 

3.06 

3.57 

4.05 

4.60 

5.11 

7.15 

10.20 

12.25 

15.30 

0.09 

0.13 

0.18 

0.23 

0.29 

0.35 

0.70 

1.41 

2.24 

3.20 

2.29 
2.62 
2.95 

3.30 
4.60 
6.54 
7.84 
9.80 

11.43 

13.07 

0.09 

0-11 

0.14 

0.18 

0.34 

0.74 

1.17 

1.58 

2.16 

2.96 

2.02 

2.27 

3.18 

4.54 

5.45 

6.80 

7.92 

9.08 

11.28 

12.45 

13.62 

0.06 

0.08 

0.19 

0.29 

0.05 

0.66 

0.90 

1.18 

1.84 

2.35 

2.63 

1.79 

2.55 

3.06 

3.84 

4.45 

5.11 

6.40 

6.90 
7.66 

8.90 
10.20 
11.50 
12.16 
12.77 

0.05 

0.10 

0.15 

0.22 

0.30 

0.40 

0.62 

0.70 

0.89 

1.24 

1.59 

2.01 

2.26 

2.47 

1.96 

2.45 

2.86 

3.27 

4.08 

4.42 

4.90 

5.72 

6.54 

7.35 

7.78 

8.17 

12.26 

0.06 

0.09 

0.12 

0.16 

0.25 

0.27 

0.36 

0.50 

0.63 

0.81 

0.90 

1.01 

2.24 

2.00 

2.28 

2.80 

3.03 

3.40 
3.98 
4.54 
5.12 
5.49 
5.60 

8.40 
12.57 
14.10 

0.06 

0.07 

0.12 

0.14 

0.18 

0.24 

0.29 

0.39 

0.46 

0.48 

1.09 

2.41 

3.02 

1.60 

1.70 

1.90 

2.20 

2.60 

2.92 

3.07 

3.20 

4.80 

7.04 

8.00 

9.60 

12.70 

15.90 

0.04 

0.04 

0.06 

0.09 

0.10 

0.13 

0.14 

0.16 

0.36 

0.76 

1.00 

1.44 

2.44 
3.68 

1.80 

1.92 

2.00 

3.00 
4.40 

5.00 
6.10 
8.10 

10.10 

12.10 

14.10 

0.05 

0.06 

0,06 

0.15 

0.29 

0.40 

0.58 

1.01 

1.57 

2.25 

3.05 

1.40 
2.10 
3.08 
3.50 
4.20 
5.60 
7.00 

8.40 
9.80 

11.35 

11.93 

12.78 

14.20 

0.04 

0.07 

0.14 

0.20 

0.29 

0.47 

0.75 

1.08 

1.47 

1.92 

2.18 

2.43 

3.01 


Table shows los«»es for 1 elbow, and based on Weisbach’s formula for short radius bends 
When pipe or elbow is slightly rough add 15%. When very rough add 30%. 

Vel.— Velocity in pipe and elbows in feet per second. Fric.— Friction head in feet. 
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WATER SUPPLY OUTFITS— PUMPS AND ENGINES. 

Differential Power Working Head 



For Operating Single and Double Acting 
Well Cylinders 


Figure 971 Figure 971 

16", and A and B, 24" Stroke C, 24" Stroke 

For medium capacities in wells For larger capacities and in wells 

to depth of 450 feet. to depth of 400 feet. 


Frame 

Crank Shaft 

Bearings 

Gearing 

Connecting Rod 


Differential Plunger 


Specifications 

Figure 971 

Consists of two cast iron standards bolted to the base, strongly 
braced and fastened together with center guide and tie pieces, 
forming a very rigid construction. 

High carbon open hearth steel, accurately machined to gauge. 

Crank and pinion shaft bearings, babbitt metal. 

Charcoal iron, machine cut from the solid. Size 24C is double 
geared. 

Sizes 16-in. 24A and 24B, strap head with wedge adjustment and 
bronze box at crank end, and adjustable babbitted boxes at cross- 
head end. Size 24C fitted with adjustable bronze boxes, marine 
type, at both ends. 

Cast iron, working through an outside packed Stuffing Box with 
bolted gland. 
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WATER SUPPLY OUTFITS— PUMPS AND ENGINES. 

Differential Power Working Head 
Figure 971. Single-Acting Working Head, Sizes, Etc. 


Stroke 

Inches 

Maximum Size of Pipe 


Pulleys 




Suction 

Inches 

Discharge 

Inches 

Geared 

Tight and Loose 
Inches 

Approximate 
Weight in U)s. 

Cipher 

Price 

16 

24A 

24B 

24C 

8 

9 

9 

10 

4 

5 

5 

5 

5 to 1 

5 to 1 

5 to 1 

5 to 1 

30 X 6 

36 X 6 
36x8 
48x8 

2900 

3500 

3800 

5500 

Xylcy 

Xyles 

Xylha 

Xylit 

$450.00 

500.00 

600.00 
750.00 


Figure 904. Deep Well Cylinder 


Gallons 

Displacement 

per 

Fig. 904 
Diameter and 
Stroke 

Capacity 
per Revolution 
of Crank 

Rev. 

per 

Min. 

♦Depth of Weil in Which Fig. 971 Will 

Operate Fig. 904 Cylinder 

1 Approx. 

! Weight 

Cipher 

Price 

Ail Brass 

Minute 

Inches 

Shaft 

16 Inch 

24-Inch A 

24-Inch B 

24-Inch C 

j in Lbs. 


17 

3^ x 16 

.57 gals. 

30 

450 feet 




i 

38 

43 

58 

64 


$48.00 

21 

3ix24 

.86 “ 

25 


450 feet 



Xinxo 

22 

3f X 16 

.76 ‘‘ 

30 

400 “ 



Xipar 

Xipov 

Xipto 

52.00 

7n nn 

28 

3f X 24 

1.14 “ 

25 


400 “ 



/U.UU 

7R nn 








fO.OO 

29 

4ix16 

.98 ‘‘ 

30 

350 “ 




101 

107 

129 

135 


on nn 

36 

4|x24 

1.47 “ 

25 


350 “ 

430 feet 


Airet 

Xiriv 

Xirxy 

Xisat 

9D.U0 

36 

4|x 16 

1.22 “ 

30 

300 “ 


95.00 

1 07 Rn 

46 

4| X 24 

1.84 “ 

25 


300 “ 

375 “ 


IZ/.OU 

135.00 







53 

5|x 16 

1.78 “ 

30 

200 “ 




176 

182 


1 on nn 

67 

5|x24 

2.69 “ 

25 


200 “ 

250 “ 

400 feet 

.A.1S10 

Xisox 

lOQ.OD 

195.00 

oon AA 

74 

6|x 16 

2.48 ‘‘ 

30 

150 “ 

93 

6|x24 

2.72 “ 

25 


150 “ 

o 

o 

CM 

330 ‘‘ 

212 

TCisuz 

Xisyb 

ZoU.OU 

300.00 




98 

7|x16 

3.26 ‘‘ 

30 

125 “ 




235 

260 

476 


AOR nn 

122 

7f x24 

4.90 ‘‘ 

25 


125 “ 

160 “ 

250 “ 

Altai 

Xitew 

Ylfl.. 

4Z5.U0 

450.00 

COR nn 

125 

8|x 16 

4.16 “ 

30 

ioo 

156 

8|z24 

6.25 “ 

25 


ioo “ 

125 “ ! 

! 

200 “ 

498 

AltlU 

Xitoz 

boO.OO 

725.00 




11 and™™ delivery. For size ot well pipe, rods, etc.. 

for Fig. 904 see pages 


Figure 971. Ratings with Double-Acting Cylinders 


Gallons 

per 

Minute 

Diameter 

and 

Stroke 

Gallons 
Capacity 
per Rev. 

Rev, 

per 

Min. 

Depth of Well in Which 971 Will 

Operate Cylinder 

16-Inch 

24-Inch A 

1 24-Inch B 

24-Inch C 

14.4 

2|x16 

.48 

30 





18. 

2ix24 

.72 

25 





22.2 

2|x 16 

.74 

30 

375 feet 




27.75 

2|x24 

1.11 

25 


375 feet 



31.5 

3i X 16 

1.05 

30 

340 “ 




39.5 

3k X 24 

1.58 

25 


340 “ 

475 feet 


43.2 

3|x 16 

1.44 

30 

300 



54. 

3f x24 

2.16 

2^ 


300 ‘‘ 

355 “ 

390 feet 

56.4 

4|x 16 

1.88 

30 

260 “ 




70.5 

4ix24 

2.82 

25 


260 “ 

320 “ 

375 “ 

69.3 

4|x 16 

2.31 

30 

225 “ 




86.5 

4|x24 

3.46 

25 


225 “ 

380 “ 

355 “ 

99. 

5f x 16 

3.30 

30 

150 “ 




123.7 

5ix24 

4.95 

25 


150 

185 “ 

300 

129. 

6U16 

4.30 

30 

120 “ 




161.2 

6^x24 

6.45 

25 


120 ‘‘ 

160 

240 ‘‘ 

170.1 

7|x16 

5.67 

30 

100 “ 




112.5 

7^x24 

8.50 

25 


100 “ 

125 “ 

190 “ 

213.3 

8^ X 16 

7.11 

30 

80 “ 




266.6 

8^x24 

10.66 

25 


80 “ 

100 “ 

150 ‘‘ 


Price of 
Double-Acting 
Cylinder 


$50.00 

50.00 

75.00 

75.00 

100.00 

100.00 

125.00 
12100 

150.00 

150.00 

225.00 

225.00 

275.00 

275.00 

375.00 

375.00 

575.00 

575.00 

675.00 

675.00 


*Price of 
Guide Couplings 


$1.25 

1.25 
1.80 
1.80 

2.25 
2.25 
3.00 

3.00 
3.50 

3.50 
4.10 
4.10 

5.00 

5.00 

6.00 
6.00 
6.85 
6.^5 

7.50 
7.50 


With these cylinders the pump rods must be cut in 10 ft. lengths and connected with guide couplings. 


EVERYTHING FOR THE GREENHOUSE. 


155 


WATER SUPPLY OUTFITS— PUMPS AND ENGINES. 

Differential Power Working Head 



For Operating Single and Double-Acting 
Deep Well Cylinders 


Figure 1030 

16" Stroke 

For wells to depth of 360 feet. 


Figure 1030 

24" Stroke with Direct Connected 
Motor 

For wells to depth of 360 feet. 


Frame 

Crank Shaft 

Bearings 

Gearing, 

Connecting Rod 

Differential Plunger 

Air Chamber 


Specifications 


Figure 1030 

Consists of two cast iron standards bolted to the base, securely 
braced and fastened together with center guide and cross piece, 
forming a very rigid construction. 

High carbon open hearth steel, accurately machined to gauge. 

Crank and pinion shaft bearings are babbitt metal. 

Gear and pinion charcoal iron, machine cut from the solid. 

Fitted with adjustable box, babbitted at crank end and with 
bronze bushing at crosshead end. 

bolted^gland^^^^^^ through an outside packed Stuffing Box with 
Furnished, if ordered, price extra. 
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WATER SUPPLY OUTFITS— PUMPS AND ENGINES. 

Differential Power Working Head 
Figure 1030. Single-Acting Working Head 


Stroke 

Inches 

Maximum Size of Pipe 

Geared 

Pulleys 
Tight and 
Loose 
Inches 

Approximate 
Weight 
in Pounds 

Without Air Chamber 

With Air Chamber 

Suction 

Inches 

Discharge 

Inches 

Cipher 

♦price 

For Belt Drive 

Cipher 

♦price 

For Belt Drive 

10 

6 

3 

.4 to 1 

20 X 4 

700 

Xykuv 

$150.00 

Znnza 

$160.00 

16 

6 

3 

5 to 1 

26 X 4 

1000 

Xykyw 

200.00 

Zupdi 

210.00 

24 

6 

3 

5 to 1 

30 X 5 

2450 

Xylar 

350.00 

Zupew 

360.00 


♦Prices for direct connected outfits will be given on application. 


Figure 904. Brass Deep Well Cylinders 


Gallons 

Displacement 

per 

Minute 

Fig. 904 
Diameter 
and Stroke 
.Inches 

♦Fig. 1030 
Will Oper- 
ate in Well 
Feet 

Capacity 

1 Revolution 
of Crank 

Shaft 

Rev. 

per 

Min. 

Top and 
Bottom Con- 
necting Pipe 
Inches 

Maximum 

Outside 

Diameter 

Inches 

Square 
Wood 
Sucker Rod 
Inches 

Approx. 

Weight 

in 

Lbs. 

1 

! Cipher 

Price 

All 

Brass 

8.9 

2fx10 

360 

.257 gals. 

35 

3 


n 

19 

Ximyv 

$34.00 

12.3 

2|x16 

360 

.411 

. ( 

30 

3 

H 

H 

22 

Xiner 

36.00 

12.5 

31x10 

260 

.359 

(< 

35 

H 


2 

35 

Xinpc 

45.00 

17.0 

3| X 16 

260 

.574 

(( 

30 

H 

41 

2 

38 

Xinxo 

48.00 

21.6 

3i X 24 

330 

.862 


25 

H 

41 

2 

43 

Xipar 

52.00 

16.7 

3f xIO 

200 

.478 

(C 

35 

4 

5| 

21 

53 

Xipha 

67.50 

22.9 

3|x16 

200 

.764 


30 

4 


21 

58 

Xipov 

70.00 

28 5 

3f x24 

270 

1.140 

(t 

25 

4 


21 

64 

Xipto 

75.00 

21.5 

41 X 10 

160 

.614 

(( 

35 


5| 

21 

99 

Xipyx 

87.50 

29.4 

41 X 16 

160 

.982 

i( 

30 

41 

5| 

21 

101 

Xiret 

90.00 

36.7 

41 X 24 

225 

1.47 

if 

25 

41 


21 

107 

Xiriv 

95.00 

26.8 

4|x16 

130 

.767 

ft 

35 

5 

61 

3 

122 

Xirpo 

120.00 

36.8 

4|x16 

130 

1.227 

ft 

30 

5 

61 

3 

129 

Xirxy 

127.50 

46.0 

4|x24 

190 

1.84 

ft 

25 

5 

61 

3 

135 

Xisat 

135.00 

39.2 

5f xIO 

90 

1.12 

ft 

35 

6 

71 

31 

170 

Xishi 

172.50 

53.4 

5f x16 

90 

1.78 

ft 

30 

6 

71 

31 

176 

Xislo 

180.00 

67.25 

5| X 24 

130 

2.69 

ff 

25 

6 

71 

31 

182 

Xisox 

195.00 


* From surface of water in well to point of delivery. 


Figure 1030. Ratings with Double-Acting Cylinders 


Gallons 

per 

Minute 

Diameter 

and 

Stroke 

Inches 

Gallons 

Capacity 

per 

Rcv’lut’n 

Rcv’lut’n 

per 

Minute 

Fig. lOJO 
Will 
Operate 
inWeU 
Feet 

Price 

of 

Double- 

Acting 

Cylinders 

♦price 

of 

Guide 

Couplings 

Gallons 

per 

Minute 

Diameter 

and 

Stroke 

Inches 

Gallons 

Capacity 

per 

Rev'lut’n 

Rcv’lut’n 

per 

Minute 

Fig. 1031 
Will 
Operate 
in Well 
Feet 

Price 

of 

Double- 

Acting 

Cylinder 

Price 

of 

Guide 

Couplings 

10.5 

21x10 

.30 

35 

400 

$50.00 

$1.25 

50.5 

4f xIO 

1.44 

35 

95 

$225.00 

$4.10 

14.4 

21x16 

.48 

30 

400 

50.00 

1.25 

69.3 

4fx16 

2.31 

30 

95 

225.00 

4.10 

18. 

21 X 24 

.72 

25 

410 

50.00 

1.25 

86.5 

4|x24 

3.46 

25 

140 

225.00 

4.10 

16.2 

2|x10 

.463 

35 

270 

75.00 

1.80 

72. 

5|x10 

2.06 

35 

65 

275.00 

5.00 

22.2 

2|x16 

.74 

30 

270 

75.00 

1.80 

99. 

5|x16 

3.30 

30 

65 

275.00 

5.00 

27.75 

2f x24 

1.11 

25 

280 

75.00 

1.80 

123.7 

5|x24 

4.95 

25 

95 

275.00 

5.00 

23. 

31x10 

.66 

35 

195 

100.00 

2.25 

97.7 

61x10 

2.79 

35 

50 

375.00 

6.0Q 

31.5 

31 X 1 6 

1.05 

30 

195 

100.00 

2.25 

129. 

61x16 

4.30 

30 

50 

375.00 

6.00 

39.5 

31 X 24 

1.58 

25 

245 

100.00 

2.25 

161.2 

61 X 24 

6.45 

25 

75 

375.00 

6.00 

31.4 

3|x10 

.90 

35 

150 

125.00 

3.00 

124. 

71x10 

3.54 

35 

40 

575.00 

6.85 

43.2 

3f x16 

1.44 

30 

150 

125.00 

3.00 

170.1 

71x16 

5.67 

30 

40 

575.00 

6 85 

54. 

3f x24 

2.16 

25 

200 

125.00 

3.00 

212.5 

71x24 

8.50 

25 

60 

575.00 

6.85 

41. 

41x10 

1.17 

35 

120 

150.00 

3.50 

155.5 

81x10 

4.44 

35 

30 

675.00 

7.50 

56.4 

41x 16 

1.88 

30 

120 

150.00 

3.50 

213.3 

81x16 

7.11 

30 

30 

675.00 

7.50 

70.5 

41 X 24 

2.82 

25 

165 

150.00 

3.50 

266.6 

81x24 

10.66 

25 

45 

675.00 

7.50 


♦With these cylinders the pump rod jnust be cut in 10 ft. lengths and connected with guide couplings. 
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WATER SUPPLY OUTFITS-PUMPS AND ENGINES. 

Single-Acting Power Working Head 

For Operating Single-Acting Deep Well Cylinders 
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WATER SUPPLY OUTFITS— PUMPS AND ENGINES. 

Single-Acting Power Working Head 

Specifications 

Figure 1454 

This New Deep Well Working Head is very compact and exceptionally strong. 
It was designed to meet a demand for a low priced machine, powerful enough to oper- 
ate on deep artesian or bored wells. The frame and base are in one piece. A strong 
T casting which supports the guide rods, is bolted to the top of the frame, making a 
very rigid construction. Where the foundation may not be very solid, guy wires may 
be secured to the top of the head (three holes being provided for that purpose) ; this 
will prevent nearly all vibration when the head is in operation. 

The stroke is adjustable. If it is desired at any time to force the water to a 
higher elevation the stroke can be easily shortened by changing the wrist pins in the 
driving wheels. 

The main and pinion bearings are babbitted. They are split to permit of easy 
removal of the shafts, and are provided with caps and oil boxes. 

The position of the gears and plunger rod is such that the connecting rods move 
almost vertically on the up stroke, thereby lifting the water with the least expenditure 
of power. 

The plunger rod and guide rods are polished steel. The gears are machine cut 
from the solid and are protected by a guard. 

The stuffing box gland is brass and easily accessible for repairs. 

By detaching the connecting rods and removing the stuffing box cap, a 4%-in 
plunger can be drawn up through the 10-in. head and a 5%-in. plunger through the 
20-in. head, without disturbing pipe connections. 

An Air Chamber can be supplied at extra price. 

Any of our Artesian and Tubular Well Cylinders can be. used, but Fig. 904 is 
recommended. 


Figure 1454. Sizes, Prices, etc. 


Stroke 

Adjustable 

Inches 

Maximum Sizes of Pipe 

Geared 

Tight and 
Loose Pulleys 
Inches 

Approximate 
Weight 
in Lbs. 

Without Air Chamber 

With Air Chamber 

Suction 

Inches 

Discharge 

Inches 

Cipher 

1 ♦Price 

For Belt Drive 

Cipher 

♦Price 

For Belt Drive 

6j 8 or 10 
12, 16 or 20 

5 

6 

3 

4 

5 to 1 

5 to 1 

20 X 3 

26, )c4 

425 

1025 

Xykis 

Xykia 

$75.00 

150.00 

Xykot 

Xykpe 

$80.00 

160.00 


♦Prices for direct connected outfits will be given on application. 


Figure 904. Brass Deep Well Cylinder. Sizes, Capacities, Prices, etc. 


Gallons 

Displacement 

per 

Minute 

Fig. 904 
Diameter 
and 
Stroke 
Inches 

♦lO-Inch 
Head Will 
Operate 
in Well 
Feet 

1 

j ♦ZO-Inch 

1 Head Will 
] Operate 
in Well 

1 Feet 

Capacity 

1 Revolution 
of Crank 

Shaft 

8.9 

2} X 10 

275 

1 

.257 gals. 
.514 “ ! 

15.4 

2| X 20 


! 300 

12.5 

3i X 10 

200 


.359 “ j 

17.95 

31 X 20 1 


275 

.718 ‘‘ 

16.7 

3j X 10 i 

150 


.478 “ 

23.9 

3| X 20 


250 

.956 “ 

21.5 

4i.x 10 

120 


.614 ‘‘ 

30.7 

41 X 20 


225 

1.228 “ ■ 

26.8 

38.3 

42 X 10 

4f X 20 

5’i X 20 

100 1 

175 

.767 ‘‘ 
1.534 “ i 
2.25 ‘‘ 

56.25 


125 j 


Rev, 

per 

Min. 


35 

30 

35 

25 

35 

25 

35 

25 

35 

25 

25 


Top and 
Bottom 
Conn, 
Pipe 
Inches 


3 

3 

H 

4 

4 
4i 
4i 

5 

5 

6 


Maximum 

Outside 

Diameter 

Inches 


n 

35 

H 

55 

55 

5^ 

5| 


Square 

Wood 

Sucker 

Rod 

Inches 


n 

n 

2 

2 

2i 

2i 

25 

25 


n 


3 

3 

35 


Approx. 

Weight 


19 

23 

35 

40 

53 

61 

99 

104 

122 

132 

179 


Cipher 


XiiTiyv 

Xingy 

Xinpe 

Xinyw 

Xipha 

Xippi 

Xipyx 

Xirhe 

Xirpo 

Xiryz 

Zorpy 


♦ From surface of water in well to point of delivery. 

For other sizes of Figure 904 see pages 11 and 12. 


Price 

All 

Brass 


$34.00 

38.00 

45.00 

52.00 

67.50 

75.00 

87.50 

95.00 

120.00 

135.00 

195.00 
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WATER SUPPLY OUTFITS-PUMPS AND ENGINES. 

Single-Acting Power Working Head 

For Operating Single-Acting Deep Well Cylinders 
For Wells 50 to 300 Feet Deep 



Figure 1518 


Fig. 1518. This Working Head is of new design 
embodying a number of features not found in ordi- 
nary low priced working heads. The construction is 
very strong and substantial, the entire frame being 
cast in one piece. The gear and crank plate are 
pressed and keyed on the main shaft The gear and 
pinion are of charcoal iron, machine cut from the 
solid. The main and pinion shafts run in large bab- 
bitted bearings. The well cover is located at the 
base. By taking out the bolts which secure the well 
cover to the frame and disconnecting the well rod, 
the plunger can be withdrawn from the well without 
disturbing the pipe connections or moving the work- 
ing head. The crank plate provides for an adjustable 
stroke by changing the crank pin. The pitman is of 
malleable iron and the crosshead and guide rods are 
of forged steel. The polished well rod operates 
through a brass gland. All bearings are split, bab- 
bitted and provided with oil cups. They are adjust- 
able. Any of our Artesian and Tubular Well Cylin- 
ders can be used in connection with this head, but 
Fig. 904 is recommended. We can supply air cham- 
bers at $5 extra list. 

We can furnish brass body and all brass in longer 
strokes. 


Dimensions, Capacities and Prices 


Stroke 

Adjastabie 

inches 

Maximum Sizes' 

OF Pipes 

Geared 

Tieht and 
Loose Pulleys 
Inches 

Lift and Force 

Approx. 
Weirht 
in Lbs. 

Cipher 

Price 

Suction 

Inches 

Discharge 

Inches 

2^ in. cyl. 300 ft. 

2f “ “ 200 “ 

3i “ ‘‘ 150 “ 

3| “ “ 110 “ 

Ak “ “ 85 “ 

6. 8 or 10 

5 

3 

5 to 1 

16 X 3 

375 

Xykgy 

$80.00 
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WATER SUPPLY OUTFITS— PUMPS AND ENGINES. 

Brass Artesian Deep Well Cylinder 

Figure 904 

Our Special Brass Deep Well Cylinder is intended for use with our differential 
working heads. The working barrel or cylinder is of heavy seamless drawn brass tub- 
ing with cast bronze top and bottom attachments which are threaded for standard iron 
pipe connections. At the bottom a suction pipe and strainer may be attached. The 
plunger and check are of bronze with bronze ball valves. The plunger is packed with 
special hydraulic leather crimps. The plunger and suction valves can be removed and 
replaced through the connecting pipe, which is of larger diameter than the bore of the 
cylinder. By turning the plunger rod to the right, the plunger will pick up the suction 
valve, the top of which is threaded to fit the lower end of the plunger, and both can be 
withdrawn together. The valve stems and sucker rod couplings are made with stand- 
ard threads, but can be cut to any special gauge desired. 

NOTICE. For convenience in shipping, the plunger and suction valve are screwed 
together. They must he disconnected before the cylinder is lowered into the well. 
Wood sucker rods with forged couplings are recommended with these cylinders. The 
price of Fig. 904 Deep Well Cylinder only, is given in the table below. Sucker rods 
and couplings are furnished at extra cost. 

Fi 904. Sizes, Capacities, Prices and Weights 



Inside 

Diam- 

eter 

Inches 

Stroke 

Inchcff 

Capacity 
per Stroke 
Gals. 

Usual Speed and 
Capacity per Minute 

Dimensions 

Top and 
Bottom 
Con, 
Pipes 
Inches 

Wood 

Sucker 

Rod 

Inches 

Approx- 
imate 
Weight 
in Lbs. 

Cipher 

Price 

All Brass 

Len^b 

Pump 

Chamber 

Inches 

Maximum 
Outside 
Diameter 
Caps In. 

Revs. 

Gals. 

iM 

10 

.10 

35 

3.5 

26 

2% 

2 

1 

11 

Xilyt 

$17.50 


12 

.12 

30 

3.6 

38 


2 

1 

12 

Ximan 

19.00 

m 

16 

.16 

30 

4.8 

82 


2 

1 

13 

Ximco 

19.00 


20 

.20. 

80 

6.0 

36 


2 

1 

14 

Ximep 

20.00 


24 

.24 

25 

6.0 

40 

2% 

2 

1 

15 

Ximgu 

21.00 

m 

30 

.80 

20 

6.0 

46 

2% 

2 

1 

16 

Ximir 

22.50 


10 

.172 

35 

6.0 

26 

3^ 

2H 

134 

14 

Ximky 

26.00 


12 

.206 

30 

6.2 

28 

8^ 

2^ 

i34 

15 

Ximos 

28.00 

iH 

16 

.275 

30 

8.2 

82 


2i4 

i34 

16 

Ximpa 

28.00 


20 

.344 

80 

10.3 

36 

3^ 

2^ 

i34 

17 

Ximte 

30.00 

iH 

24 

.418 

25 

10.3 

40 

3)4 

2J4 

ig 

18 

Ximut 

30.00 


SO 

.516 

20 

10.3 

46 


2>4 

134 

19 

Ximxi 

32.00 

iH 

10 

.257 

85 

8.9 

26 

3% 

3 

i34 

19 

Ximyv 

34.00 


12 

.309 

30 

9.3 

28 

m 

3 

i34 

20 

Xinap 

36.00 

2^ 

14 

.359 

30 

10.7 

30 

m 

3 

i34 

21 

Xincu 

36.0) 


16 

.411 

SO 

12.3 

82 

3|6 

3 

i34 

22 

Xiner 

36.00 


20 

.514 

30 

15.4 

36 

Sw 

3 

134 

23 

Xingy 

38.00 

2^ 

24 

.617 

25 

15.4 

40 

3^ 

3 

134 

21 

Xinis 

38.00 

2H 

30 

.771 

20 

15.4 

46 


3 

i34 

27 

Xinla 

40.00 


M 

.925 

20 

18.5 

52 

3% 

3 

134 

30 

Xinot 

42.00 

sH 

10 

7359 

35 

12.5 

30 

4H 


2 

35 

Xinpe 

45.00 

sH 

12 

.431 

30 

12.9 

32 

4^ 

sH 

2 

36 

Xind 

48.00 

sH 

14 

.503 

30 

15.0 

34 

454 

3V4 

2 

37 

Xinuv 

48.00 

SH 

16 

.574 

30 

17.22 

36 

4^ 

3^ 

2 

88 

Xinxo 

48.00 

sH 

20 

.718 

25 

17.95 

40 

4}^ 

3J4 

2 

40 

Xinyw 

52.00 


24 

.862 

25 

21.55 

44 

4H 


2 

43 

Xipar 

52.00 

SH 

.30 

1.077 

20 

21.54 

50 

4^ 

3j4 

2 

46 

Xipcy 

55.00 

3H 

36 

1.290 

20 

25.80 

56 

4^ 

3^ 

2 

49 

Xipes 

58.00 

sH 

10 

.478 

35 

16.73 

34 


4 

234 

53 

Xipha 

67.50 


12 

.574 

30 

17 22 

36 

5j^ 

4 

2g 

55 

Xipit 

70.00 


14 

.669 

30 

20.00 

.38 


4 

2g 

56 

Xiple 

70.00 


16 

.764 

30 

22.92 

40 

5% 

4 

2g 

58 

Xipov 

70.00 


20 

.966 

25 

23. UO 

44 

5^ 

4 

2g 

61 

Xippi 

75.00 


24 

1.140 

25 

28.50 

48 


4 

234 

64 

Xipto 

75.00 


30 

1.430 

20 

28.86 

54 


4 

234 

69 

Xipuw 

80.00 

394 

36 

1.721 

20 

.34.42 

60 


4 

2g 

73 

Xipxu 

85.00 

4H 

10 

.614 

35 

21.49 

34 

394 

434 

234 

99 

Xipyx 

87.50 

4H 

12 

.7.37 

80 

22.11 

36 

sn 

4}4 

234 

loo 

Xiras 

90.00 


14 

.859 

30 

25.70 

.38 

% 

434 

234 

100 

Xirda 

90.00 


16 

.982 

30 

29.46 

40 


434 

334 

101 

Xiret 

90.00 


20 

1.228 

25 

30.70 

44 

% 

434 

234 

104 

Xirhe 

95.00 

4H 

24 

1.47 

25 

36.75 

48 


434 

234 

107 

Xiriv 

95.00 

4H 

30 

1.840 

20 

36.80 

54 

% 

434 

234 

114 

Xirli 

100.00 

ip4 

39 

2.211 

20 

44.20 

60 

394 

434 

234 

122 

Xirow 

105.00 

494 

10 

.77 

35 

26.84 

34 

OH 

5 

3 

125 

Xirpo 

120.00 

494 

12 

.92 

SO 

27.60 

36 

og 

5 

3 

126 

Xirtu 

127.50 

4M 

14 

1.07 

30 

82 . 10 

38 

6g 

5 

8 

127 

Xirux 

127.50 

4^ 

16 

1.22 

30 

36.81 

40 

6g 

5 

3 

129 

Xirxy 

127.50 

494 

20 

1.53 

25 

38.30 

44 

6g 

5 

3 

18? 

Xiryz 

135.00 

494 

24 

1.84 

25 

46.02 

48 

6H 

5 

3 

185 

Xisat 

135.00 

4M 

30 

2. .30 

20 

46.00 

54 


5 

3 

146 

Xisde 

142.50 

4^ 

86 

2.76 

20 

55.20 

60 

m 

!> 

3 

158 

Xisev 

150.50 
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WATER SUPPLY OUTFITS-PUMPS AND ENGINES. 

Br®»s Artesian Deep Well Cylinder 

Figure 904— Continued 


Inside 

Diameter 

Inches 


Stroke 

Inches 


5H 

5^ 

oH 

m 

m 

m 

dH 

GH 

hH 

9H 

llH 

11^ 

IIH 


10 

11 

H> 

20 

21 

.10 

.16 

16 

21 

so 

S6 

16 

24 

.10 

.16 

16 

21 

10 

16 


21 

.10 


Capacity 
per Stroke 
Gallops 


1.12 
1 ..57 
1 .78 
2.2r> 
2.60 

1 . 17 

1.01 

2.18 
1.72 
1.65 
5.58 

.1.26 

l.ftO 

6.11 

7.. 11 

4. 16 
6.21 
7.81 
9 .17 

7.. 14 
9.18 

11.02 

10.77 

11.17 

16.16 


Usual Speed and Capacity 
per Minute 


10 

25 

25 

20 

20 

SO 

25 

20 

20 

.10 

25 

20 

20 

.10 

25 

20 

20 

25 

20 

20 

25 

20 

20 


Gals. 


39.20 

17.10 

,51.70 

56.25 

67.25 
67.41 
80.80 

71.. 17 
92.90 
92.92 

111.52 
97.80 

122.50 

122.52 
146.80 

124.92 

1.56.17 

156.18 

187.10 

183.50 
181.60 

220.40 

269.25 

269.40 

.121.20 


Dimensions 


I.eneth 
Pump 
, Chamber 
Inches 


31 

38 

40 

41 
48 
54 
60 
40 
IS 

51 
60 

40 

48 

54 

60 

52 
60 


78 

84 

90 

78 

84 

90 


Maximum 
Outside 
Diameter 
Caps In. 


7H 

7H 

7^ 

7i4 

7H 

7H 

7H 


Top and 
Bottom 



7 

8g 

7 

m 

m 

7 

7 


8 


8 

9H 

8 

9^ 

8 

11 

9 

11 

9 

11 

9 

11 

9 

12 

10 

12 

10 

12 

10 

14 

12 

14 

12 

14 

12 


Wood 
Sucker 
s Rod 

Inches 

Approxi- 
mate 
Weight 
in Lbs. 

Cipher 

Price 

All Brass 


170 

Xishi 

$ 172.50 


174 

Xisiw 

180.00 


176 

Xislo 

180.00 


179 

Zorpy 

195.00 


182 

Xisox 

195.00 


188 

Xispu 

207.. 50 

3^ 

194 

Xisty 

217.50 

4 

205 

Xisuz 

280.00 

4 

212 

Xisyb 

.300.00 

4 

220 

Xisza 

320.00 

4 

228 

Xitav 

3.35.00 

5 

235 

Xitdi 

425.00 

5 

260 

Xitew 

450.00 

5 

280 

Xitho 

480 . 00 

5 

.300 

Xitix 

500.00 


476 

Xitlu 

685.00 

5H 

498 

Xitoz 

725.00 


514 

Xitpy 

775.00 

5H 

538 

Xitub 

825.00 

6 

600 

Xitva 

915.00 

6 

616 

Xityc 

955.00 

6 

632 

Xitze 

1,000.00 

7H 

900 

Xivaw 

1,150.00 

7g 

924 

Xivdo 

1,200.00 

7H 

948 

Xivex 

1.250.00 


Goulds Well Rods, Couplings and Pin Connections 

Connecting Parts for Single-Acting Deep Well Pumps 


Fig. 68. Special Forged Well Rod Couplings 
complete and ready to be attached to well rods. 
The price includes all sizes used with the deep 
well pumping apparatus described on preceding 
pages. 

Fig. 77r Wood Well Rods are made of the 
best material obtainable. The prices include all 
necessary couplings attached, and are based on 
standard lengths, 16 to 20 feet each. Shorter 
lengths at proportionate increase in price. 

Fig 1319. Pin connection or steel substitute 
for making connection between cylinder plunger 
and wood rod coupling. One end iron pipe 
threaded to fit our plungers, the other end 
threaded same as pin on coupling Fig. 68. 



Fig. 1319 


Size 

Square 

Wood 

Well 

Rods 

Inch 


4ie- 77 


1 

U 

ii 

2 

21 

2i 

3 

31 

4 

5 

51 

6 

71 


Couplings, 
etc., have 
Connecting 
Threads 


§ 

i 

1 

n 

u 

II 

n 

u 

2 

2i 

3 

3V 


in. pin 




Number 
Threads 
to the 
Inch 


12 

12 

10 

10 

8 

8 

8 

8 

8 

8 

As Or- 
dered 


Inside 
Diam. of 
Deep 
Well 
Cylinder 
Inch 


If 

2i 

2f 

3i 

3| 

4i 

4S 

5^ 

7^ 

8f 

9i 

m 


Well Rod and Coupling 
Fig. 77 

Approximate 
Wgt. in Lbs. 
per Foot 

Coupling 

Fig. 68 

Approximate 

Wgt. in Lbs. 

per Pair 

Steel Substitute 

Fig. H19 

Cipher 

Price 
per Foot 

Cipher 

Price 
per Pair 

Cipher 

Price 

Each 

Zufak 

$0.12^ 

i 

Xobyk 

$1.00 

2 

Xodfu 

$1.80 

Zufea 

.15 

I 

Xobfo 

1.25 

3 

Xodij 

1.50 

Zufel 

.20 

H 

Xobih 

1.50 

6 

Xodjy 

2.00 

Zufge 

25 

H 

Xobju 

2.50 

9 

Xpdna 

2.50 

Zufim 

.40 

2i 

Xobmy 

3.75 

13 

Xodok 

3.00 

Zufki 

.50 

3 

Xoboj 

1 5.00 

18 

Xodse 

3.50 

Zufno 

.65 

4 

Xobsa 

6.25 

24 

Xodul 

4.00 

Zufon 

.90 


Xobuk 

8.75 

28 

Xodwi 

4.50 

Zufsu 

2.75 

8| 

Xobwe 

55.00 

60^ 

Xodyni 

5.00 

Zufup 

5.00 

m 

Xobyl 

75.00 

100 

Xofah 

6.00 

Zufwy 

6.00 


Xodag 

100.00 

120 



Zufyr 

7.50 

m 

Xodbo 

125.00 

156 



Zugal 

10.00 


Xodeh 

150.00 





Fig 68 
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WATER SUPPLY OUTFITS— PUMPS AND ENGINES. 


Moninger Pneumatic Water Supply 
System No. 6 

Olds 1/4 horse-power Engine — Douglas Pump — Horizontal Tank 



Here's just the thing where the amount of water needed is not great and the 
necessary pressure high. 

The water to be pumped should not be more than 25 feet below the pump. 

The pump is a 2^ by 5-inch double acting pump directly connected to an 
Olds horse-power engine and has a capacity of 600 gallons an hour. 

This outfit consists of : 

1 IVg horsepower engine, direct connected to 2^2 by 5-inch double acting pump. 

1 36-inch by 10-foot Olds pressure tank. Total capacity, 525 gallons. Working capacity, 
350 gallons. (Any size tank can be furnished.) 

1 Pressure gauge. 

1 Water gauge. 

1 1-inch water relief valve. 

1 PA-inch gate valve. 

1 l^A-inch check valve. 

1 %-inch hose bibb. 

1 1%-inch stop and waste cock. 

1 Air intake valve. 

2 Wood supports for tank. 

Pipe and fittings between tank and pump, if not more than 10 feet apart. 


EVERYTHING FOR THE 


G R E 
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Moninger-Olds Pneumatic 
Water Supply System 
No. 8 

3 horse power Olds Engine; 5x5-inch pump; 
horizontal tank. 


T his is for use when greater amounts of water 
are needed. 

The pump is the same as used in No. 6 but 
with four times the capacity, 2500 gallons an hour, 
and is operated by an Olds 3 horse power engine. 



1 3 horse power Olds Engine direct connected to 5 bv 5 
T acting pump, (illustrated). 

1 48-inch by 12-foot tank. Total capacity 1130 gallons, 
orking capacity 750 gallons. (Any size tank 
can be furnished). 

1 water gauge. 

1 pressure gauge. 

1 >^ 2 -inch gate valve. 

1 1-inch water relief valve. 

1 l>^-inch horizontal check valve. 

1 IX-inch stop and waste cock. 

1 ^-inch hose bibb. 

1 air intake valve. 

2 wood supports for a tank. 

Pipe and fittings between tank and pump, if not more 
than 10 feet apart. 


OTHER OUTFITS DESCRIBED ON REQUEST. 
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Skinner 
System of 
Irrigation 


ket us quote you 
on your requirements 
along this line. 

The Automatic Wa- 
tering System saves 
time and labor for you 
and does the work 
better. You can’t af- 
ford to be without it 
if you are looking for 
the best at the least 
cost to install. The 
upkeep of this system 
is very small. 


What is the Skinner System? 


Fig. 643 


The Skinner System of Irrigation was first con- 
ceived by a practical gardener whose extensive 
experience with the then existing, so called sys- 
tems of irrigation, has served only to show their 
imperfections and unsatisfactory operation. Its 
present degree of perfection has been attained after 
years of exhaustive experiment and innumerable 
tests upon widely differing crops grown under diverse conditions, in this 
and other countries. 

The System would, in a broad classification, be considered an overhead 
system, as the water is applied to the growth from “overhead.” 

Distribution of water over the greenhouse is accomplished through a 
system of carefully designed and accurately constructed brass nozzles, 
located in such positions and at such distances as will secure an absolutely 
uniform distribution of water. 

The Skinner Greenhouse Nozzle is of patented design, and is the re- 
sult of ten years’ experience. The water, in passing from the nozzle, is 
broken into finely di.sseminated particles and descends upon the plant and 
.soil in the form of a finely diffused mist. 

The feed line in which the noz- 
zles are set is at its head equipped 
with a Skinner Patented Union, 


Fig. 644 


which permits of the ready rota- 
tion of the pipe, whereby the water 
may be di.stributed over an area 
approximately 16 feet in width. 

Both the unions and the nozzles 
are equipped with specially de- 
signed patented filters, which re- 
duces to a minimum and practical- 
ly eliminates the difficulty of 
clogging in the nozzles. 


Fig. 646 


Fig. 647 


Lawn-Sprinkler Nozzle. Greenhouse Nozzle. 


everything 


FOR 
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GREENHOUSE, 


165 


Handy Data on Power Pumping. 

Directions for Installing and Operating 
Power* Pumps 

INSTALLING 

Location The pump should be located as near the source of supply as possible. Never 
under any circumstances exceed the height and distance from the source of 
supply, given in the table on Suction Lift of Pumps pape 11 WVipn Vir>t a r 'a 

.r= to be handled, .hey ehonld always flow' ,„ThS p'SSp "i, ,?.“.Jfa“isa5f.o SS 
the pump so that it can be readily reached from all sides ^ advisable to place 

Foundation Our Power Pumps are all self contained and are not dependent upon foun- 

joandaflon Is e JSrr~he= ^ 

j/S 

PIPING 

Piping in General Rim all pipjng in as direct a line as possible; avoid all unnecessary 
« 1 1 turns, see that all joints and connections are tis^ht and if thp 

1000 fe.t°'of ?1Ls „? Si S nfnXf ^3 ?„ch n!^' ? *1? 

tecorrasponding loss would be .38 fee. f.r 100 fee. of lengS »; 8.8 

P P® The saving in pressure on the pump would therefore be 35 2 S S 9 r 4 foot u' t • 

equivalent to approximately 11.4 lbs preLre pt sq in 8-8-26.4 feet, which is 

~e 

Vacuum Chamber The addition of a Vacuum Chamber greatly aids and steadies the suction 
theVa^um Chamber 

oot Valve exceeds 15 feet, or the suction line is over 100 

Strainer If the source of supply is at a point where foreign substances may be drawn into 
Water Relief Valve A Water Relief Valve of ample size, set at a pressure slightly 
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may occur in a pump that does not have an ample relief valve between the pump and any 
shut-off valve in the discharge pipe. 

Gate Valves Always use Gate Valves, not Globe Valves. Globe Valves increase the 
friction, while Gate Valves offer an unrestricted passage. It is advisable 
to place a gate valve at or near the pump in both suction and discharge pipes, so that the 
valve may be closed when it is found necessary to examine the pump. 

Drain Pipes Each cylinder is provided with suitable openings at the top to which small 
drain pipes may be connected for carrying off any water that may accumu- 
late around the stuffing box glands. 


OPERATING 


All Pumps are thoroughly tested before leaving the factory and shipped in perfect con- 
dition. If properly assembled they will work satisfactorily at once, and if they do not, remem- 
ber that the pump has operated satisfactorily before shipment under the conditions for which 
it was sold, and will do so again. 


Priming If pump takes its suction under difficult conditions and there is air in the 
suction pipe and pump, it may be necessary to prime the pump and allow the 
air to escape through pet cocks or plugs which are provided in the discharge valve boxes. 

To prime the pump, take off the covers from the discharge valve boxes, lift the valves 
and fill the cylinders with water. 

All Centrifugal Pumps must be primed before starting. For this purpose a special priming 
arrangement is necessary. 


Priming Pipes The priming pipes are often made a permanent fixture. They are con- 
^ nected between the discharge line and the pump cylinders, and must 

contain a gate valve. 

Glands Eo not screw the glands down too tight, especially when starting a pump for the 
first time, as the packing swells and will produce unnecessary friction and wear, 
increasing the amount of power necessary to operate the pump. Tighten the glands enough 
to prevent leakage only. Excessive tightening of the glands on new packing is also apt to 
split the cylinder. 

Packing It is advisable to soak new piston packing in warm water for some hours before 
^ fitting it in place. When starting a pump for the first time, do not crowd the 
packing too tightly into place. In some instances cylinders have been split as a result of this 
practice. Fit in snugly without using undue force. Renew packing before it becomes hard 
and cuts the plunger or piston. 

Valves The valves should be examined occasionally to see if they are seating properly. 

Foreign substances are apt to be drawn up through the suction pipe and become 
lodged between the valve and seat, causing leakage and a corresponding reduction in the 
capacity of the pump. 

When metal valves are used, they should be ground to the seats occasionally, to insure 
proper operation. 

Lubrication The bearings should be carefully cleaned after the pump is installed. Keep 
all bearings well lubricated. Metal gearing should also be oiled to prevent 
possible cutting, (except when rawhide pinions are furnished). 


Rawhide Pinions Use no oil on rawhide pinions; use Flaked Graphite only. Rawhide 
Pinions should be protected from possible contact with moisture or 

they will be destroyed. 

Adjustment Particular attention should be given to see that bearings do not become 
loose. Adjustment is provided for all bearings for taking up the wear. At 
the first indication of a loose bearing cap or box, the matter should be attended to at once. 
A loose bearing on a pump, as on an engine, if neglected, is apt to do considerable damage 
to the driving parts, causing “pounding,” excessive wear, “chattering,” faulty meshing of 
the gears, and possible breakage. 


EVERYTHING FOR 


THE 
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■By-Pass Pumps dri\ en by mechanisms which do not start easily under full load are 

equipped with a By-Pass. In such cases the By-Pass should be opened 
befoie staitmg and gradually closed as the pump gains speed. ^ 

Freezing If a is where there is danger of freezing when idle, it should be 

entirely drained. Drain plugs or cocks are provided for this purpose. 


Shop Number 


REPAIRS 


In ordering repairs always give our “Shop Number.” which will be 
found on the name plate and stamped on the end of the crank shaft We 

“e kip? S?™ry“?.mpVe"USI“' 

Economy of Pumping with Goulds Efficient 

Power Pumps 

thoyy water or Other fluids against a head or resistance, power is required. The 
theoietical, useful and eftective power used in such operations is the amount of work per unit 
of time required to move the given quantity of fluid from the point of supply to the point 
of delnery in the given time. In addition to this theoretical amount, power ij also required 
to ovei come the fluid friction in the pipes and pump, and to overcome the mechanical faction 
of the pumping equipment itself. These quantities, or power losses, will be larger or smaller 
depending upon the constmction of the pump— whether the fluid is forced along in ierks 
through sharp angular turns or whether it moves steadily through smooth, easy curves L it 
does in the Goulds Efficient Triplex Power Pump. ^ 

The efficiency of a pump is the proportion the theoretical power bears to the whole 
amount of power exp^ded and is, therefore, a factor of prime importance in pumping econ- 
unon ® Triplex Power Pump, by its continuous and unifoL Action 

Upon the fluid being pumped and by its superior mechanical excellence performs the work 
of pumping in the most Efficient and Economical manner possible. 

The Trijflex Puny) is driven by a belt from a Line Shaft, by an Electric Motor, by a Gas 
or Gasoline Engine, by a Separate Steam Engine, Water Wheel or other Powet Equipment. 

The full measure of Efficiency in power pumping, therefore, depends also upon the 
economv of the motive power. Water power is the cheapest of all. Steam Engines of 
economical type use about 1 J pounds of coal per horse power hour, and grade from this to 
0 pounds or more for small engines of the simple type. Gas. Fuel Oil and Gasoline Engines are 
highly economical. Electric pumping is particularly convenient and often more economical 
than other power. 

Direct-acting Steam Pumps, both duplex and single, have been extensively used and 
ha\ e served a useful purpose where conditions were crude and where rapid development was 
more e^ential than economy. They are necessarily extravagant in the use of fuel, even when 
in the best comlition and are liable to great losses by being used with leaky steam valves 
and pistons. Careful tests under favorable conditions do not show good and economical 
results, and their use cannot be tolerated by the Manager striving to attain maximum earning 
Their poor economy is fairly contrasted with the high economy of 
^ Triplex Power Pump in the following tabulated data on the fuel consumption 

ot different pumping equipments; ^ 

Triplex Power Pump and Steam Engine, IJ to 5 lbs. of coal per horse power hour. 

Efficient Triplex ^wer I^mp and Gasoline Engine, 1 pint of gasoline per horse power hour. 

Efficient Triplex Power Pump and Oil Engine, 1 pint of oil per horse power hour 

Triplex Power Pump and Gas Engine, 10 to 20 cubic feet of gas per horse power 

Efficient Triplex Power Pump and Electric Motor, to 4c per 1.000 Watt Hours or Ic 
to oc per horse power hour. 

Small Steam Pumps, al^out 2i) lbs. of coal per horse power hour. 
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Large Steam Pumps, Compounded, about 13 lbs. of coal per horse power hour. 
Pulsometers, about 67 lbs. of coal per horse power hour. 

Injectors and Inspirators, about 100 lbs. of coal per horse power hour. 

Note: The motor figures cover total power cost, including fuel, attendance, water, oil, 
etc. The others cover fuel consumption only. 


Rate of Suction and Discharge in Pumps 

Operated by Crank Shaft, Without Air Chamber 


No. 1. Shows the 
rate of suction and 
discharge, during 
one revolution of a 
crank shaft, operat- 
ing two single-act- 
ing plungers, with 
cranks 180 degrees 
apart, or one double 
acting piston. 

No. 2. Shows the 
rate of suction and 
discharge, indicated 
by the dotted and 
broken lines, of the 
individual plungers 
or pistons, and also 
the resultant rate of 
suction and dis- 
charge, indicated by 
the full lines, of the 
same plungers or 
pistons working to- 
gether, during one 
revolution of a 
crank shaft which 
operates four single- 
acting plungers with 
cranks 90 degrees 
apart, or two double 
acting pistons with 
cranks at right 
angles. 

No. 3. Shows the 
rate of suction and 
discharge of the in- 
dividual plungers, 
and also the re- 



No. 1. One Double-Acting Piston or two Single-Acting Plungers 



No. 2. Two Double-Acting Pistons or four Single-Acting Plungers 




No. 4. Three Double-Acting Pistons — Cranks 120® Apart 


sultant rate of suction and discharge of the same plungers working together, during one 
revolution of a crank shaft which operates three single-acting plungers with cranks 120 degrees 
apart. 

No. 4. Shows the rate of suction and discharge, indicated by the interlacing lines, of the 
individual pistons during one revolution of a crank shaft, operating three double-acting 
pistons with cranks 120 degrees apart. The resultant of these lines, not shown, is a trifle 
nearer straight than the resultant in No. 3, indicating a slight difference in the rate of suction 
and discharge between the Triplex Sihgle- Acting and the Triplex Double-Acting Pump. 
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Table of Capacities of Pumps 

Figures are for One Single-Acting Cylinder— For Single-Acting Triplex Pumps Multiply by Three 


Area , 

Square 

inches 


.196 

.307 

.442 

.601 

.785 

.994 

1.227 

1.485 

1.767 

2.405 

3.142 

3.976 

4.909 

5.940 

7.069 

8.296 

9.621 

11.045 

12.566 

14.186 

15.904 

17.721 

J 9.635 

21.648 

23.758 

25.967 

28.274 

30.680 

33.183 

35.785 

38.485 

44.179 

47.173 

50.266 

56.745 

60.132 

63.617 


Length of Stroee in Inches 


J ^ I ^ ^ I 6 I 7 i 8 I 9 I 10 I 12 1 IT 


15 


.002 

.003 

.004 

.005 

.007 

.009 

.011 

.013 

.015 

.021 

.027 

.034 

.043 

.051 

.061 

.072 

.083 

.095 

.109 

.123 

.138 

.153 

.170 

.187 

.206 

.225 

.245 

.266 

.287 

.309 

.333 

.383 

.408 

.435 

.491 

.520 

.551 


Capacity per Stroke in Gallons or Decimal Parts Thereof 


16 I 18 I 20 I 24 



70.882 

.613 


74.662 

.646 

10 

78.540 

.680 

11 

95.033 

.823 

Hi 

103.869 

.899 

12 

113.098 

.979 

13 

132.733 

1.149 

14 

153.938 

1.332 

I 4 i 

165.130 

1.430 

15 

176.715 

1.530 

16 

201 .062 

1.740 


254.470 

2.202 


314.160 

2.720 


.003 

.004 

.006 

.008 

.010 

.013 

.016 

.019 

.023 

.031 

.041 

.052 

.064 

.077 

.092 

.108 

.125 

.143 

.163 

.184 

.207 

.230 

.255 

.281 

.309 

.337 

.367 

.398 

.431 

.465 

.499 

.574 

.613 

.652 

.736 

.780 

.826 

.920 

.969 

1.020 

1.234 

1.548 

1.468 

1.723 

1.998 

2.142 
2.295 
2.610 
3.303 
4 080 


.003 

.004 

.005 

.006 

.005 

.007 

.008 

.009 

.008 

.010 

.011 

.013 

.010 

.013 

.016 

.018 

.014 

.017 

.020 

.024 

.017 

.022 

.026 

.030 

.021 

.027 

.032 

.037 

,026 

.032 

.039 

.044 

.031 

.038 

.046 

.054 

.042 

.052 

.063 

.073 

.054 

.068 

.082 

.095 

.069 

.086 

.103 

.121 

.085 

.106 

.128 

.149 

.103 

.129 

.154 

.180 

.122 

.153 

.184 

.214 

.144 

.179 

.215 

.251 

.167 

.208 

.249 

.292 

.191 

.239 

.287 

.335 

.218 

.272 

.326 

.381 

.246 

.307 

.368 

.429 

.275 

.344 

.413 

.482 

.307 

.384 

.<80 

.537 

.340 

.425 

.510 

.595 

.375 

.469 

.562 

.656 

.411 

.514 

.617 

.720 

.449 

.562 

.674 

.787 

.489 

.612 

.734 

.857 

.531 

.664 

.797 

.929 

.574 

.718 

.861 

1.005 

.619 

.775 

.929 

1.084 

.666 

.833 

.999 

1.166 

.765 

.956 

1.148 

1.339 

.817 

1.021 

1.225 

1.429 

.870 

1.088 

1.306 

1.523 

.982 

1.225 

1.473 

1.719 

1.041 

1.301 

1.561 

1.822 

l.lOl 

1.377 

1.652 

1.928 

1.227 

1.534 

1.840 

2.147 

1.293 

1.616 

1.939 

2.262 

1.360 

1.700 

2.040 

2.380 

1.645 

2.057 

2.464 

2.879 

1.798 

2.248 

2.697 

3.147 

1.958 

2.448 

2.938 

3.422 

1.297 

2.872 

3.445 

4.022 

1.665 

3.331 

3.997 

4.664 

.856 

3.574 

4.284 

5.004 

.060 

3.825 

4.590 

5.355 

481 

4.351 

5.221 

6 092 

.404 

5.506 

6.607 

7.708 

440 1 

5.800 i 

8.160 1 

».520 1 


.007 

.011 

.015 

.021 

.027 

.034 

.043 

.051 

.061 

.083 

.109 

.138 

.170 

.206 

.245 

.287 

.333 

.382 

.435 

.491 

.551 

.614 

.680 

.750 

.823 

.899 

.979 

1.062 

1.149 

1.239 

1.333 

1.530 

1.633 

1.741 

1.964 

2.082 

2.203 

2.454 

2.585 

2.720 

3.291 

3.597 

3.917 

4.596 

5.330 

5.718 

6.120 

6.962 

8.809 


.008 

.009 

.010 

.012 

.013 

.016 

.017 

.019 

.023 

.023 

.026 

.031 

.031 

.034 

.041 

.039 

.043 

.052 

.048 

.053 

.064 

.058 

.064 

.077 

.069 

.077 

.092 

.094 

.104 

.125 

.122 

.136 

.163 

.155 

.172 

.206 

.191 

.213 

.255 

.231 

.257 

.309 

.275 

.306 

.367 

.323 

.359 

.431 

.375 

.417 

.499 

.430 

.478 

.574 

.490 

.544 

.653 

.553 

.614 

.737 

.619 

.689 

.826 

.690 

.767 

.920 

.765 

.850 

1.020 


.937 

1.124 

.^6 

1.029 

1.234 

1.011 

1.124 

1.348 

1.102 

1.224 

1.469 

1.195 

1.328 

1.593 

1.293 

1.436 

1.796 

1.394 

1.549 

1.858 

1.499 

1.666 

1.999 

1.721 

1.913 

2.295 

1.837 

2.042 

2.450 

1.958 

2.176 

2.611 

2.210 

2.456 

2.947 

2.342 

2.603 

3.123 

2.479 

2.754 

3.305 

2.761 

3.068 

3.681 

2.908 

3.232 

3.878 

3.060 

3.400 

4.080 

3.726 

4.114 

4.937 

4.046 

4.496 

5.395 

4.406 

4.896 

5.875 

5.170 

5.745 

6.894 

5.996 

6.663 

7.994 

6.426 

7.148 

8.578 

6.885 

7.650 

9.178 

r 832 

8.703 

10.443 

9.910 

11.012 

13.214 

2.240 

13.600 

16320 


.012 

.019 

.027 

.036 

.048 

.060 

.074 

.080 

.107 

.146 

.190 

.241 

.298 

.360 

.428 

.503 

.583 

.669 

.762 

.860, 

.964 

1.073 

1.190 

1.311 

1.440 

1.573 

1.714 

1.859 

2.011 

2.168 

2.332 

2.678 

2.858 

3.046 

3.438 

3.644 

3.856 

4.295 
4.525 

4.760 

5.760 

6.295 
6.854 
8.042 
9.328 

10.008 

10.710 

12.184 

15.416 

19.040 


■ S 

5u 


.013 

.014 

.015 

.020 

.021 

.024 

.029 

.031 

.034 

.039 

.042 

.047 

.051 

.054 

.061 

.065 

.069 

.077 

.079 

.085 

.096 

.096 

.103 

.116 

.115 

.122 

.138 

.156 

.170 

.187 

.204 

.218 

.245 

.258 

.275 

.309 

.319 

.386 

.340 

.411 

.383 

.463 

.459 

.489 

.551 

.539 

.575 

.647 

.625 

.666 

.750 

.717 

.765 

.861 

.816 

.870 

.979 

.921 

.982 

1.105 

1.033 

1.102 

1.239 

1.150 

1.227 

1.380 

1.275 

1.360 

1.530 

1.405 

1.499 

1.686 

1.543 

1.646 

1.851 

1.686 

1.798 

2.022 

1.836 

1.958 

2.203 

1.992 

2.124 

2.390 

2.155 

2.298 

2.589 

2.323 

2.479 

2.788 

2.499 

2.666 

2.999 

2.869 

3.060 

3.443 

3,063 

3.267 

3.675 

3.264 

3.482 

3.917 

3.684 

3.929 

4.420 

3.904 

4.164 

4.685 

4.131 

4.406 

4.957 

4.620 

4.908 

5.523 

4.848 

5.171 

5.817 

5.100 

5.440 

6.120 

6.171 

6.582 

7.405 

6.744 

7 194 

8.093 

7.344 

7.833 

8.813 

8.619 

9.193 

10.342 

9.994 

10.660 

11.993 

10.722 

11.424 

12.852 

11.475 

12.240 

13.770 

.3.054 

13.924 

15.665 

16 518 
tO .400 : 

17.619 

21.760 

19.821 
24.480 ; 


.017 

.020 

1 

.027 

.032 

1 

.038 

.046 

1 

.052 

.062 

1 

.068 

.082 

1 

.086 

.103 

11 

.106 

.127 

if 

.128 

.154 

If 

.153 

.184 

1^ 

.208 

.249 

13 

.272 

.326 

2 

.344 

.413 

21 

.425 

.510 

24 

.514 

.617 

21 

.612 

.734 

3* 

.718 

.862 

31 

.833 

.999 

3* 

.956 

1.147 

31 

1.088 

1.306 

4 

1.228 

1.473 

4 i 

1.377 

1.652 

44 

1.534 

1.841 

43 

1.700 

2.040 

5* 

1.874 

2.248 

51 

2.057 

2.468 

54 

2.248 

2.696 

51 

2.448 

2.938 

6 

2.656 

3.186 

61 

2.873 

3.447 

64 

3.098 

3.716 

61 


3.332 

3.825 

4.084 

4.352 

4.912 

5.206 

5.508 

6.136 

6.464 

6.800 

8.228 

8.992 

9.792 

11.492 

13.326 


15!300 


3.998 

4.590 

4.900 

5.222 

5.894 

6.247 
6.609 
7 344 
7.758 
8.160 

9.874 

10.790 
11.750 

13.790 
15.991 


17.136 

18.360 

20.887 

26.428 

32.640 


Light Wrought Iron Well Casing 


Light Well Casing 


Inside 

Diameter 


Outside 

Diameter 


Threads 
per inch 


2J in. 


2 

3 

I 

4 
4 i 

9 

P 

I* 

10 


14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

lU 

11* 

lU 

lU 


Wrought Iron , Gas and Water Pipe Standard Dimensions 


Outside diam.! 
of Coupling I 


Inside 

Diameter 


Outside 

Diameter 


Threads 
per inch 


2} in. 

W •• 
if :: 

4 “ 
“ 

III 

It 

“ 

6* “ 

:: 

If :: 

If" 

9 H “ 

11 


J in. 

I " 


! 

1 

U 

u 

2 

f 

4* 

5 

6 “ 

7 ■ 

8 ' 
9 • 

10 • 
11 ‘ 
12 ‘ 


0.405 in. 
0.54 
0.675 
0.84 

1.05 
1.315 
1.66 
1.9 
2.375 
2.875 

3.5 

4. 

4.5 

5. 

5.563 

6.625 

7.625 

8.625 
9.688 

10.75 

11.75 
12.7.5 


27 

18 

18 

14 

14 

lU 

11 * 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 


Diam. of 
Couplings 


Si in. 
2 ii “ 
Hi “ 

2 A 

if 

If 

5 H “ 
6 i “ 
7 A •• 

If •• 

lOSI “ 

11 “ 


Length of 
Couplings 


1« in . 

It 

2i 
2 
3, 

It 

3i 
3f 
3| 

3* 

4 
4 

6i\c 

6 A 
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Table for Equalizing Pipes 

The size of main pipe is given in the column at the left. The number of branches is given 
in the line on top, and the proper size of branches is given in the body of the table on 
the line of each main and beneath the desired number of branches. 

In commercial sizes the nominal IJ-inch pipe is generally over-size: often as large as 
If. It is safe to call it 1.3 inches, and it is so figured in the table. Exact sizes are given for 
branch pipes. The designer of the pipe svstem can thus better select the commercial sizes 
to be used. 

Copied by permission from the Catalog of the Norwalk Iron Works Co., South Norwalk, 
Conn. 


Size of Main Pipe 

Number of Branches. 







a 1 










2 

3 

4 

S 

6 

7 


9 

10 

II 

12 

13 

14 

15 

16 

I in. 

.7S8 

.644 

.574 

52s 

.488 

.459 

.435 

.415 

.398 

.383 

.370 

.358 

.348 

.338 

.330 

“ 

.985 

.838 

.747 

.683 

.63s 

.597 

.556 

.540 

.518 

.498 

.482 

.466 

•452 

.440 

.428 

iH “ 

1. 14 

.967 

.861 

.788 

.733 

.689 

.653 

.623 

.597 

•575 

.555 

.538 

.522 

.508 

.494 

2 “ 

1.52 

1.29 

l.lS 

i.os 

.977 

.918 

.870 

.830 

.796 

.766 

.740 

.717 

.696 

.677 

.660 

25^ “ 

1.89 

1. 61 

1.44 

1.31 

1.22 

1.15 

1.09 

1.09 

.995 

.958 

9.2s 

.896 

.870 

.846 


3 ** 

2.27 

1.92 

1.72 

1.58 

1.47 

1.38 

1.31 

1.25 

1.19 

1.15 

1.11 

1.08 

1.04 

1.02 

.989 

3 % ** 

2.6s 

2.26 

2.01 

1.84 

I.71 

I.61 

1.52 

I.4S 

1.39 

1.34 

1.30 

1.25 

1.22 

1.18 

I.IS 

4 ** 

3.03 

2,58 

2.30 

2.10 

1.9S 

1.84 

1.74 

1.66 

1.59 

1.53 

1.48 

1.43 

1.39 

1. 35 

1.32 

4 % “ 

3.41 

2.90 

2.58 

2.36 

2JO 

2.07 

1.96 

1.87 

1.79 

1.72 

1.67 

t.6l 

1.57 

1.5a 

1.48 

5 ** 

3-79 

3.22 

2:87 

2.63 

2.44 

2.30 

2.18 

2.08 

1.99 

1.92 

1.85 

1.79 

1-74 

1.69 

‘•$1 

6 “ 

4.55 

3.87 

3-45 

3.1S 

2.93 

2.75 

2.61 

2.49 

2.39 

2.30 

2.22 

2.15 

2.09 

2.03 

1.98 

7 

5 30 

4.51 

4.02 

3.68 

3.42 

3.21 

3.05 

2.91 

2.79 

2168 

2.59 

2.SI 

2.44 

2.37 

a.31 

8 

6.06 

5.16 

4-59 

4.20 

3.91 

3.67 

348 

3.32 

3- 18 

3.09 

2.96 

2.87 

2.78 

2.71 

2.64 

9 ** 

6.82 

5.80 

S.17 

4.73 

4-40 

4.13 

3.92 

3.74 

3.58 

3.45 

3.33 

3.23 

3.13 

3.04 

2.97 


7.58 

6.44 

5-74 

S.2S 

4.88 

4.59 

4.35 

4.15 

3.98 

3.83 

3.70 

3.59 

3.48 

3.38 


12 “ 

9.08 

7.73 

6.89 

6.30 

5.86 

S.51 

S.22 

4.93 

4.78 

4.60 

4.44 

4.30 

4.18 

4.06 

3.96 


Rules to Determine the Size and Speed 
of Pulleys and Gears 

The driving pulley is called the Driver, and the driven pulley the Driven. 

If the number of teeth in the gear are used in these calculations instead of the diameter, 
the number of teeth must be substituted whenever diameter occurs. 

To find the diameter of the driver, the revolutions of the driver, the revolutions of the 
driven and the diameter of the driven being given : Multiply the diameter of the driven by 
its revolutions and divide the product by the revolutions of the driver; the quotient will be 
the diameter of the driver. 

To find the diameter of the driven, the revolutions of the driven, the revolutions of the 
driver and the diameter of the driver being given: Multiply the diameter of the driver by 
its revolutions and divide the product by the revolutions of the driven ; the quotient will be 
the diameter of the driven. 

To find the revolutions of the driver, the diameter of the driver, the diameter of the driven 
and the revolutions of the driven being given: Multiply the diameter of the driven by its 
revolutions and divide the -product by the diameter of the driver; the quotient will be the 
revolutions of the driver. 

To find the revolutions of the driven, the diameter of the driven, the diameter of the driver 
and the revolutions of the driver being given: Multiply the diameter of the driver by its 
revolutions and divide the product by the diameter of the driven ; the quotient will be the 
revolutions of the driven. 
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Diameter of Pulleys with Corresponding Belt 
Speeds and Horse Power Belting will Transmit 


Diameter of 
Pulley 
in Inches 

Belt Speed in 
Feet per Minute 
per 100 R. P. M. 

Corresponding H 
mitted per 1 

Single Belt 

orse Power Trans- 
in. Belt Width 

Double Belt 

3. 

78.6 

.095 

.190 

3.82 

100. 

.121 

.242 

4. 

105. 

.127 

.254 

5. 

131. 

.158 

.316 

6. 

157. 

.190 

.380 

8. 

210. 

.254 

.508 

10. 

262. 

.317 

.634 

12. 

314. 

.380 

.760 

14. 

366. 

.443 

.886 

1.5. 

393. 

.475 

.950 

16. 

419. 

.507 

l.Ol 

18. 

471. 

.570 

1.14 

20. 

r>24. 

.634 

1.27 

22. 

576. 

.697 

1.39 

24. 

628. 

.760 

1.52 

26. 

680. 

.823 

1.64 

28. 

733. 

.888 

1.77 

30. 

785. 

.950 

K90 

32. 

838. 

1.01 

2.02 

34. 

890. 

1.08 

2.16 

36. 

942. 

1.14 

2.28 

38. 

995. 

1.20 

2.40 

52* 

1048. 

1.26 

2.52 

42. 

1100. 

1.33 

2.66 

48. 

1256. 

1.52 

3.04 

54. 

1415. 

1.71 

3.42 

60. 

1570. 

1.90 

3.80 

66. 

1722. 

2.08 

4.16 

72. 

1884. 

2.28 

4.56 


R. P. M. “Revolutions per Minute. 


To find the Belt Speed in Feet per Minute for any size pulley and any number of revolu- 
tions per minute: Multiply the diameter of the pulley in inches by the revolutions per minute, 
and multiply the product by .262 

To find the Horse Power for any width belt and any speed : Multiply the belt speed in 
feet per minute by the width of the belt in inches, and multiply the product by .00121 for a 
single ply belt, or by .00242 for a double ply belt. The final result is the horse power which 
the belt will transmit. 

Example : What is the speed of a belt running over a 42 inch pulley turning at 180 R. P. M. ? 

Answer: Belt speed=42 x 180 x .262=1980 ft. per min. 

Example: What horse power will a 6 inch single ply belt transmit when traveling at 
this speed? 

Answer: Horse power=1980 x 6 x .00121=14.38. 

Note. The horse power which a belt will transmit as given in the above tables is based 
on the assumption that the pulleys are both of equal diameter or nearly so. When one pulley 
is several times larger than the other an extra allowance of width should be made to insure 
satisfactory transmission of the full amount of power. It is always best to have a liberal 
sized belt for all cases, as the liability of trouble of all kinds is minimized and the life of the 
belt is greatly prolonged. 
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Horse Power Shafting Will Transmit 


Diameter 
of Shaft 
in Inches 




Revolutions fee Minute 

100 

125 

150 

175 

200 

225 

250 

300 

350 

400 

iS*i6 

I 3 -i 6 

I 7 -i 6 

I ii-i6 

1 is-i6 

a 3 -i6 

2 7-i6 

2 ll<l6 

2 15-i6 

3 3-»6 

3 7 -i 6 

3 Ii*i6 

3 I5 *i 6 

4 7*i6 

4 I5 -i 6 

i-a h. p 
2.4 ** 

43 . 

6.7 

10.0 

14. 3 “ 

.. 

26.0 

33.8 •• 

43.0 

53 6 “ 

65-9 .. 

80.0 

113.9 “ 

156.3 “ 

1.4 h. p 

i:3 •• 

12.5 “ 

17.8 “ 

24.4 

3^.5 “ 

42.2 *' 

53.6 

67.0 

82.4 ** 

100.0 “ 

142.4 " 

195.3 

1.7 h. p 

3.7 

6.4 *• 

10.1 “ 

15.0 •* 

21.4 “ 

29.3 “ 

39.0 

S0.6 *' 

64.4 

79 4 " 

97.9 " 
120.0 

170.8 *• 

234.4 ’* 

2.1 h. p 

5:3 “ 

11.7 

17.5 

24.9 “ 

34.1 ** 

43.5 *; 

59.1 

75.1 

93.8 “ 

115.4 “ 

140.0 

199.3 " 

273.H *‘ 

2.4 h. p. 

.. 

13.4 

20.0 '* 

28.5 “ 

39.0 

52.0 *• 

67.5 

85.8 *• 

107.2 

121.8 “ 
160.0 " 

227.8 *• 

312.5 •' 

2.6 h. p. 

5.5 “ 

9.5 . 

15.1 

22.5 

32.1 “ 

44-1 * 

58.5 

75.9 

96.6 *• 

120.1 “ 

148.J “ 

,180.0 *■ 

256.2 “ 
351.5 ** 

3.1 h.^ p 

10.5 “ 

16.7 

25.0 

P 

65.0 

84.4 “ 

107.3 " 

134.0 •• 

164.8 “ 

200.0 “ 
284.7 “ 

3^0.6 •• 

3.6 h. p 
7.3 * 

20.1 

30.0. ** 

!! 

58.5 

78.0 ’ 

101.3 “ 

128.7 “ 

158.8 " 

195.7 *■ 
240.0 

341.7 “ 

468.7 ** 

*»;.P 

.51 •• 

23.4 “ 

35.0 

49.8 “ 

68.2 •* 

87.0 ** 

118.2 “ 

150.3 •* 

187.6 “ 

230.7 ** 
2^.0 

398.6 “ 

546.8 '* 

5.0 h. p. 
9.7 ’* 

16.9 

26.8 " 

40.0 “ 

57.0 *• 

78.0 

104.0 ** 

1.35.0 ** 

171-6 “ 

214.4 “ 

243.6 ** 

320.0 * 
455-6 

625.0 ** 


Useful Information Water 

One cubic inch weighs .0361 pounds. 

gallo^1mperL^°*^* equals 62.4245 pounds at 39 degrees F.. equals 7.48 gallons U. S. or 6.2321 
One pound equals 27.7 cubic inches. 

One pllon U. S. equals 8.331 11 pounds; equals 23 1 cubic inches , equals .113368 cubic feet 
.16046"^Hc^f^* pounds at 62 degrees F., equals 277.274 cubic inches, equals 

To convert imperial gallons to U. S. gaEons, mriltiply by the factor 1.2 
10 convert U. S. gallons into imperial gallons, multiply by the factor .8333. 

in ont minntfl measure for flow of water, and is the quantity of water that will flow 

of 6* T inch square in a planlc 2 incLs thick under a head 

feet, mg galbL pL i^nute equivalent, approximately, to 1.2 cubic 

One pound pressure equals 2.31 feet in height. 

One foot in height equals .433 pounds pressure. 

inr-h atmosphere is usually estimated at 14.7 pounds per square 

« high « sSS/'”" ‘ 

thf. J^wer necessary to elevate water to a given height, multiply 

bv 33000 ^fan dividTthe prodLt 

by 33,000 (an allowance shoiild be made for water friction Another rule commonlv used in 

prac^ce is as follows : Multiply the gallons per minure by the head in feet and divide^by 4000. 
„„ A* friction in the flow of water through pipes of uniform diameter is inde- 

of tbe'fln^ Pressure and increases directly as the length and the square of the velocitv 

Ibis grSleTt 

Doubling the diameter increases the capacity of a pipe four times. 

To determine the velodty in feet per minute necessary to discharge a given volume of 

"" o' •»' •>’« pro- 

in fe^*by'a02’*^ theoretical velocity due to any head, multiply the square root of the head 

f f required pipe, the volume and velocity of water being given 
fm7er m^nntr by the vellcfty in 
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Table of Equivalents 


Gallons 

Miner’s 

Inches 

Cu. feet 

Cubic 

Feet 

Gallons 

Gallons 

Bbls. per 
Minute 

Bbls. per 
Hour 

Bbls. 24 
Hours 

per 

Minute 

of 9 

G. P. M. 

per 

Second 

per 

Minute 

per 

Hour 

24 

Hours 

42 Gal. 
Barrel 

42 Gal. 
Barrel 

42 Gal. 
Barrel 

10 

1.11 


1.3368 

600 

14,400 

.24 

14.28 

342.8 

12 

1.33 


1.6042 

720 

17,280 

.29 

17.14 

411.4 

15 

1.66 


2.0052 

900 

21,600 

.36 

21.43 

514.3 

18 

2. 


2.4063 

1,080 

25,920 

.43 

25.71 

617.1 

20 

2.22 


2.6733 

1,200 

28.800 

.48 

28.57 

685.7 

25 

2.78 


3.342 

1,500 

36,000 

.59 

35.71 

857. 

27 

3. 


3.609 

1,620 

38,880 

.64 

38.57 

925. 

30 

3.33 


4.001 

1,800 

43,200 

.71 

42.85 

1,028. 

35 

3.88 


4.678 

2.100 

50.400 

.83 

50. 

1,200. 

36 

4. 


4.812 

2,160 

51,840 

.86 

51.43 

1,234. 

40 

4.4 


5.348 

2.400 

57,600 

.95 

57.14 

1,371. 

45 

5. 

.i 

6.015 

2,700 

64,800 

1.07 

64.28 

1,543. 

50 

5.55 


6.684 

3,000 

72,000 

1.19 

71.43 

1,714. 

60 

6,66 


8.021 

3.600 

86,400 

1.43 

85.71 

2,057. 

70 

7.77 


9.357 

4,200 

100,800 

1.66 

100. 

2,400. 

75 

8.33 


10.026 

4,500 

108,000 

1.78 

107.14 

2,570. 

80 

8.88 


10.694 

4,800 

115,200 

1.90 

114.28 

2,742. 

90 

10. 

.2 

12.031 

5,400 

129,600 

2.14 

128.5 

3,085. 

100 

11.1 


13.368 

6,000 

144,000 

2.39 

142.8 

3.428. 

125 

13.8 


16.710 

.7,500 

180,000 

2.98 

178.6 

4,286. 

135 

15. 

.3 

18.046 

8,100 

194.400 

3.21 

192.8 

4.628. 

150 

16.6 


20.052 

9,000 

216,000 

3.57 

214.3 

5,143. 

175 

19.4 


23.394 

10,500 

252,000 

4.16 

250. 

6,000. 

180 

20. 

”.4 

24.062 

10,800 

259.200 

4.28 

257. 

6,171. 

200 

22.2 


26.736 

12,000 

288,000 

4.76 

285.7 

6,857. 

225 

25. 

.5 

30.079 

13,500 

324.000 

5.35 

321.4 

7,714. 

250 

27.8 


33.421 

15,000 

360,000 

5.95 

357.1 

8,570. 

270 

30. 

'.'6 

36.093 

16,200 

388,800 

6.43 

385.7 

9,257. 

300 

33.3 


40.104 

18,000 

432,000 

7.14 

428.0 

10,284. 

315 

35. 


42.109 

18,900 

453.600 

7.5 

450. 

10,800. 

360 

40. 

.8 

48.125 

21,600 

518,400 

8.57 

514.3 

12,342. 

400 

44.4 


53.472 

24,000 

576,000 . 

9.52 

571.8 

13,723. 

450 

50. 

i'.' 

60.158 

27,000 

648,000 

10.7 

642.8 

15,428. 

500 

55.5 


66.842 

30,000 

720,000 

11.9 

714.3 

17,143. 

540 

60. 

1.2 

72.186 

32,400 

777,600 

12.8 

771.3 

18,512. 

600 

66.6 


80.208 

36,000 

864,000 

14.3 

857.1 

20.570. 

630 

70. 

1.4 

84.218 

37,800 

907,200 

15. 

900. 

21,600. 

675 

75. 

1.5 

90.234 

40,500 

972,000 

16. 

964. 

23,143. 

720 

80. 

1.6 

96.25 

43,200 

1,036,800 

17. 

1.028. 

24,685. 

800 

88.8 


106.94 

48,000 

1,152.000 

19.05 

1,142. 

27,387. 

900 

100. 

2, 

120.31 

54,000 

1.296.000 

21.43 

1,285. 

30,857. 

1,000 

111.1 


133.68 

60,000 

1,440,000 

23.8 

1,428. 

34,284. 

1,125 

125. 

2^5 

150.39 

67,500 

1,620,000 

26.78 

1,607. 

38,571. 

1,200 

133.3 


160.42 

72.000 

1,728,000 

28.57 

1,714. 

41,143. 

1 ,350 

150. 

3.’ 

180.46 

81,000 

1.944,000 

32.14 

1,928. 

46,085. 

1,500 

166. 


200.52 

90,000 

2,160,000 

35.71 

2,142. 

51,427. 

1,575 

175. 

3!5 

210.54 

94,500 

2,268.000 

37.5 

2,250. 

54,000. 

1,800 

200. 

4. 

240.62 

108,000 

2,592.000 

42.85 

2.571. 

61,710. 

2,000 

222. 


267.36 

120.000 

2.880.000 

47.64 

2,857. 

68,568. 

2,025 

225. 

4^5 

270.70 

121.500 

2,916,000 

48.21 

2,892. 

69,425. 

2,250 

250. 


300.78 

135,000 

3,240,000 

53.57 

3,214. 

77,143. 

2,500 

278. 


334.21 

150,000 

3,600,000 

59.52 

3,571. 

85,704. 

2.700 

300. 

6.' 

360.93 

162,000 

3,880,000 

64.3 

3,857. 

92,572. 

3,000 

333. 


401.04 

180,000 

4.320.000 

71.43 

4,285. 

102,840. 


Pressure of Water 


Feet Head oC Water aild Equivalent Pressure 


Feet 

Head 

Pounds 
per Sq. In. 

Feet 

Head 

Pounds 
per Sq. In. 

Feet 

Head 

Pounds 
per Sq. In 

1 

.43 

60 

25.99 

200 

86.62 

2 

.87 

70 

30.32 

225 

97.45 

3 

1.30 

80 

34.65 

250 

108.27 

4 

1.73 

90 

38.98 

275 

119.10 

5 

2.17 

100 

43.31 

300 

129.93 

6 

2.60 

110 

47.64 

325 

140.75 

7 

3.03 

120 

51.97 

350 

151.58 

8 

3.40 

130 

56.30 

400 

173.24 

9 

3.90 

140 

60.63 

500 

216.55 

10 

4.33 

150 

64.96 

600 

259.85 

20 

8.66 

160 

69.29 

700 

303.16 

30 

12.99 

170 

73.63 

800 

346.47 

40 

17.32 

180 

77.96 

900 

389.78 

50 

21.65 

190 

82.29 

1,000 

433.09 


at Different Heads 


Pressure and Equivalent Feet Head of Water 


Pounds 
per Sq. In. 

Feet 

Head 

Pounds 
per Sq. In. 

Feet 

Head 

Pounds 
per Sq.In. 

Feet 

Head 

1 

2.31 

40 

92.36 

170 

392.52 

2 

4.62 

50 

115.45 

180 

415.61 

3 

6.93 

60 

138.54 

190 

438.90 

4 ' 

9.24 

70 

161.63 

200 

461.78 

5 

11.54 

80 

184.72 

225 

519.51 

6 

13.85 

90 

207.81 

250 

577.24 

7 

16.16 

100 

230.90 

275 

643.03 

8 

18.47 

110 

253.98 

300 

692.69 

9 

20.78 

120 

277.07 

325 

750.41 

10 

23.09 

125 

288.62 

350 

808.13 

15 

34.63 

130 

300.16 

375 

865.89 

20 

46.18 

140 

323.25 

400 

922.58 

25 

57.72 

150 

346.34 

500 

1154.48 

30 

69.27 

160 

369.43 

1.000 

2308. 
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Handy Data on Power Pumping, 

Suction Lift of Pumps 

with Barometric Pressure at Different Altitudes 
and Equivalent Head of W^ater 


Altitude 

Barometric Pressure 

Equivalent 
Head of 

W ater 

♦Practical 
Suction 
Lih of 
Pumps 

Altitude 

Sea Level 

i mile (1320 ft.) above sea level 

i “ (2640 ft.) 

1 “ (3960 ft.) 

1 “ (6280 ft.) 

li •• (6600 ft.) 

“ (7920 ft.) “ “ 

2 ‘ (10560 ft.) ‘ • ‘ 

14.70 lbs. per sq. in. 

14.02 

13.33 

12.66 

12.02 

11.42 

10.88 

9.88 

33.95 ft. 

32.38 “ 

30.79 “ 
29.24 ‘ 

27.76 “ 

26.38 ‘ 
25.13 ‘ 

22 82 “ 

22 ft. 

21 “ 

20 •• 

18 “ 

17 “ 

16 ‘ 

15 ‘ 

14 “ 

Sea Level 

k mile (1320 ft.) above sea level 

f “ (2640 ft.) 

1 •• (3960 ft.) “ “ “ 

1 (5280 ft.) 

If “ (6600 ft.) “ “ 

If “ (7920 ft.) 

2 “ (10560 ft.) 


♦Practical Suction lift of pumps is equal to the vertical distance which water is to be lifted plus the head due to friction. 


Friction of Water in Pipes 

Table showing loss of head in feet due to friction, in various sizes of new, smooth, straight 
cast iron pipes, per 100 feet, when discharging the following quantities of Water: 


ils. per 
Min. 

1 ; 

inch 

U ii 

riche.^ 

If inches 

2 in 

iches 

2f ii 

iches 

3 inches 

4 inches 

5 inches 

6 inches 

8 inches 

10 inches 

12 inches 

O 

Vcl. 

Fric. 

Vel. 

Fric. 

Vel. 

Fric. 

Vel. 

Fric 

Vel. 

Fric. 

Vel. 

Fric. 

Vel. 

Fric. 

Vel. 

Pric. 

Vel. 

Fric. 

Vel. 

Fric. 

Vel. 

Pric. 

Vel. 

Fric. 

10 

15 

20 

25 

30 

35 

40 

45 

50 

70 

100 

120 

150 

175 

200 

.250 

270 

300 

350 

400 

450 

470 

.500 

750 

1050 

1250 

1500 

2000 

2500 

3(W)0 

3500 

4000 

4200 

4.500 

15000 

1.86 

3.72 

6.13 

7.44 

9.30 

11.15 

13.02 

14.88 

2..32 

8.40 

18.90 

30.10 

45.50 

64.00 

85.00 
109.00 

1.07 

2.14 

3.92 

4.29 

5.36 

6.43 

7.51 

8.58 

9.68 

10.72 

0.60 

2.18 

4.65 

7.90 

11.90 

16.90 
22.30 
28.50 

35.20 

43.20 

0.79 

1.57 

2.72 
3.15 
4.56 

4.72 
5.51 
6.30 
7.08 
7.87 

11.02 

15.74 

0.28 

1.02 

2.25 

3.70 

5.60 

7.80 

10.30 

13.30 
16.60 
20.20 
37.60 
73.00 

0.49 

1.02 

1.53 

2.04 
2.60 
3.06 
3.57 

4.05 
4.60 
5.11 
7.15 

10.20 

12.25 

15.30 

0.C8 

0.36 

0.81 

1.29 

1.96 

2.73 

3.66 

4.68 

5.80 

7.10 

13.20 

25.60 

36.00 

54.00 

0.24 

0.65 

0.98 

1.31 

1.63 

1.96 

2.29 
2.62 
2.95 

3.30 
.4.60 
6.54 
7.84 
9.80 

11.43 

13.07 

0.06 

0.12 

0.25 

0.43 

0.66 

0.92 

1.23 

1.57 

1.97 

2.38 

4.42 

8.60 

12.00 

18.72 

23.70 

30.90 

0.45 

0.68 

0.91 

1.13 

1.36 

1.59 

1.82 

2.02 

2.27 

3.18 

4.54 

5.45 

6.80 

7.92 

9.08 

11.28 

12.45 

13.62 

0.05 

0.11 

0.18 

0.27 

0.38 

0.51 

0.65 

0.80 

0.98 

i.83 

3.52 

4.97 

7.72 

9.75 

12.80 

19.70 

22.70 
27.10 

1.02 

1.17 

1.28 

1.79 

2.55 

3.06 

3.84 

4.45 

5.11 

6.40 

6.90 
7.66 

8.90 
10.20 
11.50 
12.16 
12.77 

0.16 

0.20 

0.24 

0.45 

0.88 

1.22 

1.82 

2.40 

3.12 

4.80 
5.50 
6.70 

8.80 
11.30 
14.10 
16.00 
17.20 

1.14 

1.63 

1.96 

2.45 

2.86 

3.27 

4.08 

4.42 

4.90 

5.72 

6.54 

7.35 

7.78 

8.17 

12.26 

0.15 
0.29 
0.41 
0.63 
0.84 
1.06 
1.60 
1.86 
2.25 
2.99 
3.8i 
4.75 
5.30 
5 80 
12.30 

1.14 

1.42 

1.71 

2.00 

2.28 

2.80 

3.03 

3.40 
3.98 
4.54 
5.12 
5.49 
5.60 

8.40 
12.57 
14.10 

0.10 

0.18 

0.23 

0.34 

0.44 

0.66 

0.81 

0.92 

1.21 

1.58 

1.96 

2.23 

2.33 

4.87 

10.30 

13.00 

1.60 

1.70 

1.90 

2.30 

2.60 

2.92 

3.07 

3.20 

4.80 

7.04 

8.00 

9.60 

12.70 

0.16 

0.18 

0.26 

0.29 

0.40 

0.46 

0.55 

0.58 

1.24 

2.51 

3.18 

4.48 

7.65 

1.80 

1:92 

2.00 

3.00 
4.40 

5.00 
6.10 
8.10 

10.10 

12.10 

14.10 

0.15 

0.17 

0.19 

0.39 

0.83 

1.03 

1.49 

2.50 
3.81 
5.30 
7.20 

1.40 
2.10 
3.08 
3.50 
4.20 
5.60 
7.00 

8.40 
9.80 

11.35 

11.93 

12.78 

14.20 

0.08 

0.17 

0.34 

0.43 

0.61 

1.02 

1.56 

2.42 

2.80 

3.80 

4.50 

4.82 

5.82 


When pipe is slightly rough, add 15%. When very rough add 30% 
Vel. — Velocity in feet per second. 

Pric. — Friction head in feet. 
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Handy Data on Power Pumping. 

Friction of Water in Pipes (Continued) 

Table showing loss of head in feet, due to friction in various sizes of smooth 90^ elbows 



1 i 

ich 

1 J ir 

ches 

1 J inches 

2 inches 

2J inches 

.3 inches 

4 inches 

5 inches 

6 inches 

8 inches 

10 inches 

12 inches 

Vel 

Fric 

Vel 

Fric 

Vel 

Fric 

Vel 

Fric 

Vel 

Fric 

Vel 

Fric 

Vel 

Fric. 

Vel. 

Fric. 

Vel. 

Fric. 

Vel. 

Fric 

Vel 

Fric. 

Vel. 

Fric. 

10 

1.3 
20 

2.3 
.30 
.3.3 
-10 

4.3 
.30 
70 

100 

120 

1.30 
17.3 
2(M1 

2.30 
270 
.3(M) 

3.30 
400 

4.30 
470 
.300 

7.30 

10.30 

12.30 
1500 
2000 
2500 
.3000 
3500 
4000 
4200 
4.300 
.3000 

2.04 

4 08 
6.12 
8.16 
10 20 
12.24 
14.28 
16.32 

0.06 

0.22 
0.49 
0.87 
1 .35 

1.9.3 

2.6.3 
.3.46 

1 .30 
2.60 
3.90 
5.20 
6..30 
7.80 
9.10 
10.40 
11.70 

0.14 

0.21 

0.29 

0.52 

0.80 

1.1.3 
1.60 

2.03 
2.70 

2.73 

3.64 

4.3.3 

5.46 

6.37 

7.28 

8.19 

9.10 

12.74 

009 

0.16 

0.2.3 

0.36 

0.50 

0.64 

0.81 

0.99 

1.98 

2 tU) 
.3.06 
3.57 
4.05 
4.60 
.3.11 
7 1.3 
10.20 
12.23 
1.3. .30 

0.09 

0.13 

0.18 

0.23 

0.29 

0.35 

0.70 

1.41 

2.24 

3.20 

2.29 
2.62 
2 95 

3.30 
4.60 
6.. 34 
7.84 
9.80 

11.4.3 
13 07 

0.09 
Oil 
0 14 
0.18 
0.34 
0.74 
1.17 
1.58 
2.16 
2.96 

2.02 

2.27 

3.18 

4.54 

5.45 

6.80 

7.92 

9.08 

11.28 

12.45 

1.?.62 

0.06 
0.08 
0.1§ 
0.29 
0.05 
0.66 
0.90 
1 18 
1.84 
2.35 
2.63 

1.79 

2.55 

3.06 

3.84 

4.45 

5.11 

6.40 

6.90 
7.66 

8.90 
10.20 

1 1 .50 
12.16 
12 77 

0.05 

0.10 

0.15 

0.22 

0.30 

0.40 

0.62 

0.70 

0.89 

1.24 

1.59 

2.01 

2.26 

2.47 

1.-96 
2.45 
2.86 
3.27 
4.08 
4.42 
4.90 
5.72 
6.54 
7.35 
7.78 
8 17 
12 26 

0.06 

0.09 

0.12 

0.16 

0.25 

0.27 

0.36 

0..30 

0.63 

0.81 

0.90 

1.01 

2.24 

2.00 

2.28 

2.80 

3.03 

3.40 
3.98 
4.54 
5.12 
5.49 
5.60 

8.40 
,12.57 
14 10 

0.06 

0.07 

0.12 

0.14 

0.18 

0.24 

0.29 

0.39 

0.46 

0.48 

1.09 

2.41 

3.02 

1.60 

1.70 

1.90 

2.20 

2.60 

2.92 

3.07 

3.20 

4.80 

7.04 

8.00 

9.60 

12.70 

15.90 

0.04 

0.04 

0.06 

0.09 

0.10 

0.13 

0.14 

0.16 

0.36 

0.76 

1.00 

1.44 

2.44 
3.68 

1.80 

1.92 

2.00 

3.00 
4.40 

5.00 
6.10 
8,10 

10.10 

12.10 

14.10 

0.05 

0.06 

0.06 

0.15 

0.29 

0.40 

0.58 

1.01 

1.57 

2.25 

3.05 

1.40 
2.10 
3.08 
3.50 
4.20 
5.60 
7.00 

8.40 
9.80 

11.35 

11.93 

12.78 

14.20 

0.04 

0.07 

0.14 

0.20 

0.29 

0.47 

0.75 

1.08 

1.47 

1.92 

2.18 

2.43 

3.01 


When pipe is slightly rough add 1.3%. When very rough add 30%. 

Vel; — Velocity in feet per second. 

Fxic.— Friction head in feet. 

Table shows loss for one elbow, and is based on Weisbach’s Formula for short radius bends. 


Discharge of Water 


Given in cubic feet per minute, the area of the stream being one square inch 


i Head 

Discharge 

1 Head 

Discharge 

Head 

Discharge 

Head 

Discharge 

Head 

Discharge 

i 1 

3.34 

! 31 

18.60 

61 

26.08 

91 

31.86 

121 

36.73 

’ 2 

4.73 

32 

18.90 

62 

26.29 

92 

32.04 

122 

36.88 

3 

5.79 

33 

19.20 

63 

26.49 

93 

32.20 

123 

37.03 

4 

6.68 

34 

19.49 

64 

26.72 

94 

.32.38 

124 

37.18 

5 

7.47 

35 

19.77 

65 

26.92 

95 

32. -55 

125 

37.33 

6 

8.18 

36 

20.05 

66 

27.13 

96 

32.72 

126 

37.48 

7 

8.84 

37 

20.33 

67 

27.33 

97 

32.89 

127 

37.63 

8 

9.45 

38 

20.60 

68 

27.54 

98 

33.06 

128 

37.78 

9 

10.02 

39 

20.87 

69 

27.74 

99 

33.23 

129 

37.93 

10 

10.51 

40 

21.13 

70 

27.94 

100 

33.40 

130 

38.07 

11 

11.08 

41 

21.38 

71 

28.14 

101 

33f57 

131 

38.22 

12 

11.57 

42 

21.64 

72 

28.34 

102 

33.73 

132 

38.37 

13 

12.05 

43 

21.90 

73 

28.53 

103 

33.90 

133 

38.51 

14 

12.50 

44 

22.15 

74 

28.73 

104 

34.06 

134 

38.66 

15 

12.94 

45 

22.40 

75 

28.93 

105 

34.22 

135 

38.80 

16 

13.37 

46 

22.65 

76 

29.11 

IOC 

34.39 

136 

38.95 

17 j 

13.78 

47 

22.89 

77 

29.30 

107 

34.55 

137 

39.09 

18 ! 

14.18 

48 

23.14 

78 

29.49 

108 

34.71 

138 

39.23 

19 

14.57 

49 

23.38 

79 

29.68 

109 

34.87 

139 

39.37 

20 

14.95 

50 

23.61 

80 

29.87 

no 

35.03 

140 

39.51 

21 

15.31 

51 

23.85 

81 

30.06 

111 

35.19 

141 

39.65 

22 

15.67 

52 

24.08 

82 

30.24 

112 

35.35 

142 

39.79 

23 i 

16.02 

53 

24.31 

83 

30.42 

113 

35.50 

143 

39.93 

24 1 

16.37 

54 

24.54 

84 

.30.61 

114 

35.66 

144 

40.07 

25 

16.71 

55 

24.76 

85 

30.79 

115 

35.82 

145 

40.21 

26 

17.04 

56 

24.99 

86 

30.97 

116 

35.97 

146 

40.35 

27 

17.36 

57 

25.21 

87 

31.15 

117 

36.12 

147 

40.49 

28 

17.68 

58 

25.43 

88 

31.33 

118 

36.28 

148 

40.63 

■ 29 

17.99 

59 

25.65 

89 

31. .50 

119 

36.43 

, 149 

40.77 

' 30 

18.30 

60 

25,87 

90 

31.68 

; 120 

36..58 i 

150 

40.90 


Handy Data on Power Pumping* 

Theoretical Discharge of Nozzles in U. S. 
Gallons Per Minute 


Head 

Veloc'y 

of 

Disch. 
Feet 
per Sec 

Diameter of Nozzle in Inches 

Lbs. 

Feet 

t’s 

k 


i 

i 

4 


3 

i 

1 

U 

U 

li 

10 

lo 

20 

25 

30 

35 

50 

55 

60 

65 

70 

75 

80 

85 

90 

95 

100 

105 

110 

115 

120 

125 

130 

135 

140 

145 

150 

175 

200 

250 

300 

23 . 1 

34.6 

46.2 

57.7 

69.3 

80.8 

92.4 
103.9 

115.5 

127.0 

138.6 

150.1 

161.7 

173.2 

184.8 

196.3 

207.9 

219.4 

230.9 

242.4 

254.0 

265.5 

277.1 

288.6 

300.2 

311.7 

323.3 

334.8 

346.4 
404.1 

461.9 

577.4 
692.8 

38.6 

47.25 
54.55 
61.0 
66.85 

??:i 

81.8 

86.25 

90.4 

94.5 
98.3 

102.1 

105.7 
109.1 
112.5 

115.8 

119.0 

122.0 

125.0 

128.0 

130.9 

133.7 

136.4 

139.1 

141.8 

144.3 

146.9 

149.5 

161.4 

172.6 
193.0 

211.2 

0.37 

0.45 

0.52 

0.58 

0.64 

0.69 

0.74 

0.78 

0.83 

0.87 

0.90 

0.94 

0.98 

1.01 

1.05 

i:o8 

1.11 

1.14 

1.17 

1.20 

1.23 

1.25 

1.28 

1.31 

1.33 

1.36 

1.38 

1.41 

1.43 

1.55 

1.65 

1.85 

2.02 

1.48 

1.81 

2.09 

2:34 

2.56 

2.77 
2.96 
3.13 

3.30 
3.46 

3.62 

3.77 
3.91 
4.05 

4.18 

4.31 

4.43 

4.56 
4.67 
4.79 
4.90 
5.01 
5.12 
5.22 
5.33 

5.43 
5.53 

5.62 
5.72 

6.18 
6.61 
7.39 
8.08 

3.32 

4.06 

4.69 

5.25 

5.75 

6.21 

6.64 

7.03 

7.41 

7.77 
8.12 
8.45 

8.78 
9.08 
9.39 
9.67 
9.95 

10.2 

10.5 
10.8 
11.0 
11.2 

11.5 

11.7 
12.0 
12.2 
12.4 

12.6 

12.9 

13.9 

14.8 
16.6 
18.2 

5.91 

7.24 

8.35 

9.34 

10.2 

11.1 

11.8 

12^^^ 

13.2 

13.8 

14.5 

15.1 

15.7 

16.2 

16.7 
17.3 

17.7 
18.2 

18.7 

19.2 

19.6 
20.0 

20.5 

20.9 

21.3 

21.7 
22.1 

22.5 

22.9 

24.7 

26.4 

29.6 

32.4 

13.3 

16.3 
18.8 
21.0 

23.0 
24.8 
26.6 
28.2 

29.7 

31.1 

32.5 

33.8 

35.2 

36.4 

37.6 

38.8 

39.9 

41.0 

42.1 
4;i.l 

44.1 

45.1 

46.0 

47.0 

48.0 

48.9 

49.8 

50.6 

51.5 

55.6 

59.5 

66.5 

72.8 

23.6 

28.9 

33.4 
37.3 

40.9 

44.2 

47.3 

50.1 

52.8 

55.3 

57.8 

60.2 

62.5 

64.7 

66.8 

68.9 

70.8 

72.8 

74.7 

76.5 

78.4 
80.1 

81.8 

83.5 
85.2 

86.7 

88.4 
89.9 

91.5 

98.8 
106. 
118. 
129. 

36.9 

45.2 

52.2 

58.3 

63.9 

69.0 
73.8 
78.2 
82.5 

86.4 

90.4 

94.0 
97.7 

101. 

104. 

108. 

111. 

114. 

117. 

120. 

122. 

125. 

128. 

130. 

133. 

136. 

138. 

140. 

143. 

154. 

165. 

185. 

202. 

53.1 

65.0 

75.1 

84.0 

92.0 
99.5 

106. 

113. 

119. 

125. 

130. 

136. 

141. 

146. 

150. 

155. 

160. 

164. 

168. 

\72. 

176. 

180. 

184. 

188. 

192. 

195. 

199. 

202. 

206. 

222. 

238. 

266. 

291. 

72.4 

88.5 
102. 
114. 
125. 
135. 
145. 
153. 
162. 
:i69. 
177. 
184. 
191. 
198. 
205. 
211. 
217. 
223. 
229. 
234. 
240. 
245. 
251. 
256. 
261. 
266. 
271. 
275. 
280. 
302. 
323. 
362. 
396. 

94.5 

116. 

134. 

149. 

164. 

177. 

189. 

200. 

211. 

221. 

231. 

241. 

250. 

259. 

267. 

276. 

284. 

292. 

299. 

306. 

314. 

320. 

327. 

334. 

341. 

347. 

354. 

360. 

366. 

395. 

423. 

473. 

517. 

120 

147 

169 

189 

207 

224 

239 

253 

267 

280 

293 

305 

317 

327 

338 

349 

359 

369 . 

378 

388' 

397 

406 

414 

423 

432 

439 

448 

455 

463 

500 

535 

598 

655 

148 

181 

209 

234 

256 

277 

296 

313 

330 

346 

362 

376 

391 

404 

418 

431 

443 

456 

467 

479 

490 

501 

512 

522 

533 

543 

553 

562 

572 

618 

660 

739 

808 

179 

219 

253 

283 

309 

334 

357 

379 

399 

418 

438 

455 

473 

489 

505 

521 

536 

551 

565 

579 

593 

606 

619 

632 

645 

656 

668 

680 

692 

747 

799 

894 

977 


Head 

V'eloc’y 

of 

Disch 

Diameter of Nozzle in Inches 

Lbs. 

Feet 

Feet' 
per Sec. 

U 

li 

2 

21 

2k 

21 

3 


4 

4i 

5 

5i 

6 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

80 

85 

90 

95 

100 

105 

1 no 

: 115 

120 
125 
' 130 

. J35 

140 
i 145 
150 

1 175 

: 200 

1 250 

1 300 

23.1 

34.6 

46.2 

57.7 

69.3 

80.8 

92.4 
103.9 

115.5 

127.0 

138.6 

150.1 

161.7 

173.2 

184.8 

196.3 

207.9 

219.4 

230.9 

242.4 

254.0 

265.5 

277.1 

288.6 

300.2 

311.7 

323.3 

334.8 

346.4 
404.1 

461.9 

577.4 
692.8 

38.6 

47.25 
54.55 
61.0 
66,85 

72.2 

77.2 
81.8 

86.25 

90.4 

94.5 

98.3 
102.1 

105.7 
109.1 
112.5 

115.8 

119.0 

122.0 

125.0 

128.0 

130.9 

133.7 

136.4 
139.1 

141.8 

144.3 

146.9 

149.5 

161.4 

172.6 
193.0 
211 2 

213 

260 

301 

336 

368 

398 

425 

451 

475 

498 

521 

542 

563 

,582 

602 

620 

638 

656 

672 

689 

705 

720 

736 

751 

767 

780 

795 

809 

824 

890 

950 

1063 

1163 

289 

458 

501 

541 

578 

613 

647 

678 

708 

737 

765 

792 

818 

844 

868 

892 

915 

937 

960 

980 

1002 

1022 

1043 

1063 

1082 

1100 

1120 

1210 

1294 

1447 

1582 

378 

463 

535 

598 

655 

708 

756' 

801 

Hi 

926 

964 

1001 

1037 

1070 

1103 

1136 

1168 

1196 

1226 

1255 

1282 

1310 

1338 

1.365 

1390 

1415 

1440 

1466 

1582 

1691 

1891 

2070 

479 

585 

676 

756 

828 

895 

957 

1015 

1070 

1121 

1172 

1220 

1267 

1310 

1354 

1395 

1436 

1476 

1512 

1550 

1588 

1621 

1659 

1690 

1726 

17.59 

1790 

1820 

1853 

2000 

2140 

2392 

2615 

591 
723 
- 835 
934 
1023 
1106 
1182 
1252 
1320 
1385 
1447 
1.506 
1.565 
1619 
1672 
1723 
1773 
1824 
1870 
1916 
1961 
2005 
2050 
2090 
2132 
2173 
2212 
2250 
2290 
2473 
2645 
2955 
3235 

714 

874 

1009 

1128 

12.36 

1335 

1428 

1512 

1595 

1671 

1748 

1819 

1888 

1955 

2020 

2080 

2140 

2200 

2255 

2.312 

2366 

2420 

2470 

2520 

2575 

2620 

2670 

271.5 

2760 

2985 

3190 

3570 

3900 

851 

1041 

1203 

1345 

1473 

1591 

1701 

1802 

1900 

1991 

2085 

2165 

22.50 
2330 
2405 
2480 
2550 

. 2625 
2690 
27.55 
2820 
2885 
2945 
3005 
3070 
3125 
3180 
3235 
3295 
3560 
3800 

42.50 
4650 

1158 

1418 

1638 

1830 

2005 

2168 

2315 

24.55 

2590 

2710 

2835 

2950 

3065 

3170 

3280 

3375 

3475 

3570 

3660 

37.50 

3840 

3930 

401,5 

4090 

4175 

4250 

4330 

4410 

4485 

4840 

5175 

5795 

6330 

1510 

1850 

213.5 

2385 

2615 

2825 

3020 

3200 

3375 

3540 

3700 

3850 

4000 

4135 

4270 

4400 

4530 

4655 

4775 

4890 

5010 

.5120 

5225 

5340 

5450 

5550 

56.50 

5740 

5850 

6310 

6750 

7.550 

8260 

1915 

2345 

2710 

3025 

3315 

3.580 

3830 

405.5 
4275 
4480 

468.5 
4875 
5060 
5240 
5410 
5575 
5740 
5900 
6050 
6200 
6350 
6490 
6630 
6760 
6900 
7030 
7160 
7280 
7410 
8000 
8.550 
9570 

10480 

2365 

2890 

3340 

3730 

4090 

4415 

4725 

5000 

5280 

5530 

5790 

6020 

6250 

6475 

6690 

6890 

7090 

7290 

7470 

7650 

7840 

8010 

8180 

83.50 

8530 

8680 

8850 

8990 

9150 

9890 

10580 

11820 

12940 

28,55 

3490 

4040 

4510 

4940 

5340 

5710 

6050 

6380 

6690 

6980 

7270 

7560 

7820 

8080 

8320 

8560 

8800 

9030 

9250 

9470 

9680 

9900 

10100 

10300 

10490 

10690 

10880 

11070 

11940 

12770 

14290 

1.5620 

3405 
416.5 
4810 
5380 
,5895 
6;J70 
6810 
7210 
7600 
7970 
8330 
8670 
9000 
9320 ; 
9630 i 
9920 
10210 
10500 : 
10770 
11020 ' 
11300 ! 

1 15.50 
11800 
12030 
12290 
12510 
12730 
12960 
13200 

142.50 
15220 
17020 
18610 


Note; The actual quantities will vary from these figures, the amount of variation depending upon 
the shape of nozzle and size of pipe at the point where the pressure is determined. 


everything for th e greenhouse. 
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Handy Data on Power Pumping 

Table of Effective Fire Streams 

JOHN R. FREEMAN, C. E. 

Using 100 feet of 2J inch ordinary best quality rubber-lined hose between nozzle and hydrant, or Pump 


Smooth Nozzle. Size 


l-Inch 

l-Inch 

1-IPCh 

Pressure at Hydrani, lbs. 

Pressure at Nozzle, lbs 

•Verticle Height, feet of Effec- 

tive Stream.„ 

^Horizontal Distance,feet,Efrec- 

^ live Stream... 

Gallons Discharged per Minute 

32 

30 

48 

37 

00 

43 

40 

60 

44 
104 

54 

50 

67 

50 

116 

65 

60 

72 

54 

127 

75 

70 

76 

58 

137 

86 

80 

70 

62 

147 

34 

30 

49 

42 

123 

46 

40 

62 

40 

142 

57 

50 

71 

55 

150 

60 

60 

77 

61 

174 

80 

70 

81 

66 

188 

91 

80 

85 

70 

201 

37 

30 

51 

47 

161 

oO 

40 

64 

55 

186 

62 

50 

73 

61 

208 

75 

60 

70 

228 1 

87 

70 

85 

72 

1 246 

100 

80 

80 

76 

263 

Smooth Nozzle Size. 

Prf^jSjSlirP nt Mvilron* IK«» 

li-lnch 

IJ-Inch 

1 l-Inch 

• •^^ouic oi* xi.yuraill. JDa 

Pressure at Nozzle, lbs 

♦Vertical Height, feet of Effw- 

tive Stream. 

•Horizontal Di.stance,feet,Effw- 

tive Stream.., 

Gallons Discharged per Minute 

30 

52 

50 

206 

06 

40 

65 

59 

238 

70 

50 

75 

66 

266 

84 

60 

83 

72 

201 

08 

70 

88 

77 

314 

112 

80 

02 

81 

336 

49 

30 

53 

54 

256 

65 

40 

67 

63 

206 

81 

50 

77 

70 

331 

07 

60 

85 

76 

363 

113 

70 

01 

81 

302 

120 

80 

95 

85 

410 

58 

30 

55 

56 
315 

77 

40 

69 

66 

363 

06 

50 

70 

73 

406 

116 

60 

87 

70 

445 

13o 

70 

02 

84 

480 

■u 

07 

88 

514 


Two hundred and fifty gaUons per minute is a good standard fire stream with 80 pounds pressure at the hydrant. 

Areas of Circles — Advancing by Eighths 


j Diameter 

0 


i 

2 


* 

i 

i 

Diameter 

' 0 

.0 

.1022 

.0490 

.1104 

1963 

.3068 

.4417 

.6013 

0 

1 

.7854 

.9940 

1.227 

1.484 

1.767 

2.073 

• 2.405 

2.761 

1 

; 2 

3.141 

3.546 

3.976 

4.430 

4.908 

5.411 

5.939 

6.491 

2 

1 3 

7.068 

7.669 

8.295 

8.946 

9.621 

10.32 

11.04 

11.97 

3 

4 

12.56 

13.36 

14.18 

15.03 

15.90 

16.80 

17.72 

18.66 

4 

5 

19.63 

20.62 

21.64 

22.69 

23.75 

24.85 

25.96 

27.10 

5 

6 

28.27 

29.46 

30.67 

31.91 

33.18 

34.47 

35.78 

37.12 

6 

7 

38.48 

39.87 

41.28 

42.71 

44.17 

45.66 

47.17 

48.70 

7 

8 

50.26 

51.84 

53.45 

55.08 

56.74 

58.62 

60.13 

61.86 

8 

9 

63.61 

65.39 

67.20 

69.02 

70.88 

72.55 

74.66 

76.58 

9 

10 

78.54 

80.51 

82.51 

84.54 

86.59 

88.66 

90.76 

92.88 

10 

11 

95.03 

97.20 

90.40 

101.6 

103.8 

106.1 

108.4 

110.7 

11 

12 

113.0 

115.4 

117.8 

120.2 

122.7 

125.1 

127.6 

130.1 

12 

13 

132.7 

135.2 

137.8 

140.5 

143.1 

145.8 

148.4 

151.2 

13 

14 

153.9 

156.6 

159.4 

162.2 

165.1 

167.9 

170.8 

173.7 

14 

15 

176.7 

179.6 

182.6 

185.6 

188.6 

191.7 

194.8 

197.9 

15 

16 

201.0 

204.2 

207.3 

210.5 

213.8 

217.0 

220.3 

223.6 

16 

17 

226.9 

230.3 

233.7 

237.1 

240.5 

243.9 

247.4 

250.9 

17 

18 

254.4 

258.0 

261.5 

265.1 

268.8 

272.4 

276.1 

279.8 

18 

19 

283.5 

287.2 

291.0 

294.8 

298.6 

302.4 

306.2 

310.2 

19 

20 

314.1 

318.1 

322.0 

326.0 

330.0 

334.1 

338.1 

342.2 

20 

21 

346.3 

350.4 

354.6 

358.8 

363.0 

367.2 

371.5 

375.8 

21 

22 

380.1 

384.4 

388.8 

393.2 

397.6 

402.0 

406.4 

410.9 

22 

23 

415.4 

420.0 

424.5 

429.1 

433.7 

438.3 

443.0 

447.6 

23 

24 

452.3 

457.1 

461.8 

466.6 

471.4 

476.2 

481.1 

485.9 

24 

25 

490.8 

495.7 

500.7 

505.7 

510.7 

515.7 

520.7 

525.8 

25 

26 

530.9 

536.0 

541.1 

546.3 

551.5 

556.7 

562.0 

567.2 

26 

27 

572.5 

577.8 

583.2 

588.5 

593.9 

599.3 

604.8 

610.2 

27 

28 

615.7 

621.2 

626.7 

632.3 

637.9 

643.5 

649.1 

654.8 

28 

29 

660.5 

666.2 

671.9 

677.7 

683.4 

689.2 

695.1 

700.9 

29 

30 

706.8 

712.7 

718.6 

724.6 

730.6 

736.6 

742.6 

748.6 

30 

31 

754.8 

760.9 

767.0 

773.1 

779.3 

785.5 

791.7 

798.0 

31 

32 

804.2 

810.5 

816.9 

823.3 

829.6 

836.0 

842.4 

848.8 

32 

33 

855.3 

861.8 

868.3 

874.8 

881.4 

888.0 

894.6 

901.3 

33 

34 

907.9 

914.6 

921.3 

928.1 

934.8 

941.6 

948.4 

955.3 

34 

35 

962.1 

969.0 

975.9 

982.8 

989.8 

996.8 

1003.8 

1010.8 

35 

36 

1017.9 

1025.0 

1032.1 

1039.2 

1046.4 

1(^.5 

1060.7 

1068.0 

36 

37 

1075.2 

1082.5 

1089.8 

1097.1 

1104.5 

im.8 

1119.2 

1126.7 

37 

38 

1134.1 

1141.6 

1149.1 

1156.6 

1164.2 

1171.7 

1179.3 

1186.9 

38 

39 

1194.6 

1202.3 

1210.0 

1217.7 

1225.4 

1233.2 

1241.0 

1248.8 

39 

40 

t256.6 

1264.5 

1272.4 

1280.3 

1288.3 

1296.2 

1304.2 

1312.2 

40 

41 

1320.3 

1328.3 

1336.4 

1344.5 

1352.7 

1360.8 

1369.0 

1377.2 

41 

42 

1385.4 

1393.7 

1402.0 

1410.3 

1418.6 

1427.0 

1435.4 

1443.8 

42 

43 

1452.2 

1460.7 

1469.1 

1477.6 

1486.2 

1494.7 

1503.3 

1511.9 

43 

44 

1520.5 

1529.2 

1537.9 

1546:6 

1555.3 

1564.0 

1572.8 

1581.6 

44 

45 

1590.4 

1599.3 

1608.2 

1617.0 

1626.9 

1643.9 

1643.9 

1652.9 

45 


47 

48 

49 

50 


1661.9 

1734.9 

1809.6 

1885.7 
1963.5 


1671.0 

1744.2 

1819.0 
1895.4 

1973.3 


1680.0 

1753.5 

1828.5 
1905.0 
19a3.2 


1689.1 

1762.7 
1837.9 

1914.7 

1993.1 


1698.2 

1772.1 

1847.5 

1924.4 

2003.0 


1707.4 

1781.4 
1857.0 
1934.2 
2012.9 


1716.5 

1790.8 

1866.6 

1943.9 
2022.8 


1725.7 
1800.1 
1876.1 

1953.7 

2032.8 


46 

47 

48 

49 

50 
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Information required for making estimates on 
Water Supply Outfits, Pumps, etc. 


1 . 

2 . 

3. 

4. 


6 . 

7. 

8 . 

9. 

10 . 


What and where is Source of water supply? 

If well, give depth and diameter? 

What is the distance from the ground to 
the surface of the water ? 

Is the water level lowered by continuous 
pumping? 

Have you any pumps, engines or other 
power you would like to use with our 
system ? Give complete description 
and maker’s name? 

What power would you like to drive pump? 

How many gallons of water do you want 
per hour? 

Do you use elevated storage tank? 

Do you use pneumatic tank? 

Capacity ? 


11 . 

12 . 

13. 

14. 

15. 


16. 

17. 

18. 

19. 

20 . 

21 . 

22 . 


If elevated tank, what is height above 
ground ? 

Do you use hose lines only? 

How many houses have you? 

What is size of each house? 

Do you need water for other purposes in 
addition to that required for green- 
houses? 

If so, what? 

Do you want figures on complete outfit? 

Or, do you want engine only? 

Or, do you want pump only? 

Or, do you want engine and pump only, 
without tank, pipe or fittings? 

Do you want pneumatic system? 

Give list of material on hand if any? 


IMPORTANT — Make a rough sketch 
showing location of well, houses, garden, 
etc., giving distances- whether well plat- 
form is above or below level of houses, 
and how much? Give compass points and 
also show your idea of installing system. 


Information required for making Estimates on 
Boilers and Piping Systems for Steam or Hot Water Heating 

{Do not cut this page. Send for Blanks.) 


House 

Width, 

Feet 

Length, 

Feet 

Height at 
Eaves 

Temperature 
Required at 
Night 

What Kind 
of Stock Will 
be Grown in 
Each House 

A 






B 






C 

i ^ 





D 






E 



i 

! 



F 






G 






H 






I 

1 

1 

1 

i 



Do you want steam or hot water heating? 9. 

Do you want complete system or boiler 10. 

only? 11. 

Are walls, wood or concrete ? 12. 

Are houses, exposed to strong winds? 13. 

Is land level or on a grade? 

Which way does it fall? 14. 

How much is the fall? 15. 

Is boiler to be at lowest point? 


Can you set boiler in a pit ? 

How deep can you make boiler pit ? 

Have you a chimney? 

What size and how high is chimney? 

How many hours do you want to keep fire 
without attention? 

Are beds solid, on ground or on legs? 

How soon will you need apparatus? 


Make a rough sketch showing houses. 
Show location of boiler and chimney on 
the sketch, also show points of the com- 
pass. A sketch will be of much help. It 
need not be drawn to scale. 
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THE 

Moninger Boiler 


Our boiler we think is the greatest and best greenhouse boiler ever 
made. We are so enthusiastic about it and we believe in it so firmly that 
we can t understand why anyone should use any other make. Won’t 
you read the following pages through carefully and let us tell you 
something about this remarkable invention. 

Buying a boiler is a good deal like buying a horse, for you don’t 
know whether it is good or not until you give it a trial. It is a safe 
plan when you want a new boiler to get it from the people you have 
the most confidence in. 

You wouldn’t go to a hardware store to buy potatoes, so why 

should you go to a firm making locomotives or stoves to get a green- 
house boiler. 

Every day in the year we come in contact with greenhouse work 
and greenhouse heating while most boiler makers devote their time 
entirely to residence or power work. You must get a greenhouse boiler 
made for greenhouse work if you expect perfect results. 

We have been making greenhouse material as an organized com- 
pany since 1868 , which is a good long time to be constantly hammering 
at one thing, and we come pretty near knowing the difference between 
a good boiler and a bad one. We tell good and bad boilers about the 
same way you would tell good and bad eggs. A good boiler is a mighty 
nice thing to have, but a bad one is worse than none. 

We are going to try and show you in the following pages why our 
boiler IS not only a good boiler but the best and most wonderful boiler 
on the market today, for greenhouse heating. We understand fully 
what the word wonderful means and we say it with the full meaning, for 
our boiler is really a very wonderful boiler when you come to know 
it as we do. 
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Hot Water Boiler Complete Ready for Connections to System. 

This boiler was first put on the market in the summer of 1909 and 
after two winters elapsed it had achieved the remarkable record of 
heating two million square feet of glass. This is something that has never 
been done before by any boiler either cast iron or steel. In one winter 
alone, 250 boilers were put in for greenhouse heating and we don't 
believe there is a boiler maker in the United States that can stand up and 
truthfully say he ever put in 250 boilers for greenhouse heating in a year. 

There are several reasons why the boiler has been adopted so rapidly 
and as explained before we are going to show you some of the reasons. 

The first thing to look for in a boiler is the fire travel. Any old 
boiler can send the heat up the chimney, but it takes a good one to give 
the right draft, hold the heat until it can be used, and have the proper 
amount of space to give perfect combustion. 

Our boiler has a fire travel three times the boiler length and twice 
across its width. This extra long fire travel when connected to a chimney 
of the proper size makes an ideal combination and it's a hard one to 
beat for heating. But there is more to fire travel than mere length and 
width. It depends on how the fire travel is accomplished and over what 
surfaces it passes. 

Fire that travels over thick water columns and through small smoke 
passages cannot be as efficient as fire that passes over thin water columns 
in sufficient volume to give perfect combustion and heat. 
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Steam Trimmings in place— Made in Two, Styles. 


There are no 101 small nooks and corners in our boiler designed to 
convert smoke and gases into a thousand different fantastic shapes. We 
don’t claim to use 999,999 heat units out of every million and then make 
enough paint out of the smoke to pay for the coal. 

Some of our friends claim all of this and a few other things, but 
you can generally set it down as hard fact that when your smoke pipe 
leading to the chimney is cold your boiler is doing poor work and you 
are not getting all you should out of your coal pile. 

The fire travel must be so designed that perfect combustion will take 
place. The gases given off by the coal must have room in which to 
expand and to ignite with the air drawn in. For every little particle or 
unit of gas given off by the coal there are thirteen particles of air needed. 
Each little particle of gas must find its thirteen affinities in the air to get 
perfect combustion and in order to get these particles together and have 
them burn when united you must have sufficient room, not only directly 
above the fire, but in the smoke passages in other parts of the boiler 
together with a temperature high enough and even enough to cause 
combustion. 

Where the fire must travel through a long, winding, narrow passage, 
the little particles of air and gas have no chance to get together and 
instead of heated gas you have nothing but smoke. This smoke contains 
all the necessary parts to make heat, but the temperature in the passage 
is too low on account of velocity of travel and the smallness of passage 
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Notice the Deep Fire Pot and Thin Extended Waterways. 


and there is not sufficient room to expand and burn. Finally when 
contents of all of these small smoke flues get together in the smoke pipe 
they rush into the chimney. There they have room to expand and if 
temperature is right they ignite and burn. This turns your chimney into 
a furnace and the good hard dollars that you paid for coal go sailing 
oif into the air. 

It’s a difficult thing to look through a brick chimney and see what 
is going on, but if you have a boiler with a large number of tubes or 
smoke flues and if when you open the flue doors on this boiler you see 
nothing but black and gray smoke moving around in a countless number 
of forms and shapes, you can almost bet money that you have a nice fire 
burning in the chimney somewhere between the top and bottom. You 
can put your hand on the smoke pipe — yes — but a piece of iron would 
probably melt in the chimney. 

The fire travel is important but it is just as bad to have it too long 
and crooked as it is to have it too short and straight. The fire travel 
must be a perfect fire travel and there are no 275 different right ways 
of putting fire travel into a boiler. 

There is only one right principle andj we believe, our fire travel is 
the final and correct solution of this principle. 

We said before, this boiler was first put out in 1909, so it is practically 
new, but after l)eing two years on the market, three of the largest boiler 
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The Fire Travels Three Times the Length and Twice Across. 


manufacturers changed their fire travel and made it as near as they 
could like ours. 

Another thing about fire travel is it must be flexible. By flexible we 
mean it must be made so it can be adapted to nearly all kinds of chimneys. 

Probably your chimney has too much velocity and not enough volume 
or it has too much volume and not enough velocity. Velocity refers to 
the speed with which the air travels and the volume to the quantity of air. 

You may have plenty of volume but not enough speed or velocity to 
draw the air through the draft door up through the grates over the fire, 
through the flues and out and up the chimney, or you may have plenty 
of velocity to draw the air at a high speed through the boiler and chimney, 
but not sufficient volume to furnish air enough to unite with the gas 
thrown off by the coal. 

Too much volume and not enough velocity makes a poor draft and 
the fire will not burn briskly but smoulders and smokes. Too much 
velocity and not enough volume makes a good brisk fire, but all the 
heated gases are carried off into the air. 

As stated, though, the fire travel in a boiler has much to do with 
this. Our fire travel is so arranged it can be made longer or shorter 
according to the chimney. If your chimney is one of the kind with too 
much volume and not enough velocity, the fire travel can be made so it 
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Every Section is Put Together With Cast Iron Push Nipples. 

extends only twice the length of the boiler and once across. If your 
chimney is one of the kind that has too much velocity and not enough 
volume, the fire travel can be extended to the full distance of three times 
the length of the boiler and twice across so the air will be held in the 
boiler long enough for it to unite with the gases and be converted into heat. 

Of course no fire travel can be made that will take care of extreme 
conditions, but it’s a mighty handy thing to have a boiler that can be 
adjusted and adapted to your chimney, for you can’t get the value out of 
your coal unless the boiler and the chimney both work together. 

No other boiler that we know of has this feature and as this is 
covered by strong patents in our boilers, we hardly think you will find 
another boiler for some years to come that has a flexible fire travel. 

The manner in which the boiler is put together is probably the most 
important thing next to the fire travel. 

Formerly the Sectional Boilers were connected by means of screwed 
headers, flanges, or asbestos gaskets, but nowadays no up-to-date boiler 
maker uses anything except the cast iron push nipple. These nipples 
are tapered very accurately to the thousandth part of an inch and are 
made to fit perfectly into the port openings in the sections. When the 



EVERYTHING FOR THE GREENHOUSE. 


186 


Moninger Boilers. 



Clinker Door Level with the Grates. Large Ash Pit Door and Check. 

sections are drawn together you have an iron to iron joint that will never 
leak and will last as long as the boiler stands. 

With the old method of flanges, packed joints, etc., you always had 
a leak somewhere with no possible chance to fix it. As soon as one was 
fixed two more started and so it kept on until the owner was disgusted 
and condemned sectional boilers of all makes, types, and sizes. It is 
really a pleasure to put the boiler together with the push nipples, and 
after you have it set up you are sure it is going to stay. If you don^t 
buy your boiler of us be sure you get one with cast iron push nipples. 

Clinkers and ashes are one of the things you have to contend with 
when running a boiler. To remove clinkers you should have a clinker 
door large enough to permit of easy slicing of the fire with a slice bar. 
This door in our boiler opens even with the grate and the lower part of 
the section above the base is cut away so your bar gets right at the 
bottom of things. 

Ashes must be removed often enough to keep grate bars from warping 
and melting. You need a good big door on the ash pit so this unpleasant 
job can be done with the least amount of trouble. We have provided a 
door just the right size and with the boiler will furnish you a good hoe 
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All Grates Operated From the Front with Lever Handle. 


to do the work with. More grate bars are burned out on account of 
ashes than for any other reason, so keep the ash pit clean and never let 
the ashes pile up under the grates. 

It is a good plan to make the ash pit deep so you have plenty of 
room for the ashes. Boilers are generally set on a level cement founda- 
tion, but a better plan is to build a brick foundation just the size of the 
base about 6 inches below the floor. You will find complete information 
about this, together with drawing on pages 219 and 220. You will find 
this a good scheme and it may save you a few dollars in grate bars. 

Our grate bars are designed to break up the clinkers in the fire pot 
so you get only the fine ashes down in the ash pit. The grates have round 
tops which operate on the rocking principle and grind together in such 
a way the clinkers are crushed into small pieces. 

It has been established and proven beyond all doubt that a Sectional 
Boiler to give ideal service must be made in two general divisions, one 
for carrying the water and supplying heat, and the other for carrying 
the fire and for the ash pit. 

The base, on which all the sections set, is made entirely separate, 
carries all of the grate bars, lever handles for shaking the grates, draft 
doors and forms the ash pit. This part of the boiler has nothing to do 
with the heating and consequently is not subject to the same contraction 
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Base and Grates Entirely Separate and Made Up. in Sections. 

and expansion as are the parts filled with water. This base is made in 
sections and can be shortened or lengthened according to necessity. 

When you add sections to the boiler you can add sections to the 
base and grates. The grates are set in slotted lugs on the inside on 
each side of the base and you are not obliged to cover yourself with soot 
and ashes every time one of them are replaced. Grates can be put in and 
taken out very easily. There isn’t a more simple arrangement for base 
and grates on the market. 

The shaker handle or lever handle, is connected ‘Tast” with a long 
bar with projecting prongs which engage the arms on the grate bars. The 
shaking of the grates is thus made easy and simple. In small boilers having 
but few grate bars a handle is used only on one side of the base, but in 
larger sizes and in the long boilers, two handles are furnished and the 
grates divided so that each handle operates one half. 

You have often heard it said that cast iron boilers were good only 
for Hot Water heating. Cast iron boilers, though have made such a 
wonderful success since they were put on the market a few years ago 
that the steel boiler people have said a great many things about them 
without effect and you probably don’t remember all the talk that was 
put out about the Cast Iron Steam Boiler. 
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Now take our word for it it’s all bosh,” for a cast iron boiler if 
it is made right, is just as good for steam for low pressure heating as any 
boder ever made, and a whole lot better than most of the so-called Tubular 
Steam Boilers. You can’t get away from the fact that cast iron outlasts 
any other metal used in boiler making and if the boiler is a good boiler 
for heating water, why itsn’t it a good boiler for making steam? You 
have to heat water to make steam so it is prcatically the same thing 
whether you heat the water for hot water or heat it for steam, the only 
difference being you have to make it more hot for steam heating than 
you would for hot water heating. Practically speaking you don’t get any 
steam until the water is over 212 degrees and what’s the difference 
whether you heat the water in a tea kettle or a coffee pot? When it 
begins to boil the steam comes out just the same. If a Cast Iron Boiler 
made any different steam from a Tubular Boiler, it would be so wonderful 
that your Local Newspaper would have a full page about it. 

The boilers are tested at the factory to four atmospheres which is 
equivalent and the same thing as sixty pounds of steam pressure. 

How in the name of common sense can anybody say that a cast iron 
boiler isn’t a safe proposition for steam beating. It isn’t worth arguino- 
about and going into details. Take our word for it a cast iron boiler 
is just the thing for steam. 
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It’s Made for Steam as Well as Water— A Wonder Boiler. 


Here’s one of many letters from customers using steam boilers. 


White Marsh, Pa., April 24, 1913. 

John C. Moninger Co., 

Chicago, 111. 

Dear Sirs : 

The boiler I got of you done fine. I had no trouble to keep steam 
from lOP. M. toSA. M. We had the thermometer 10 below zero here 
and I run the boiler with the fire door open. Thanks to you for advising 
the size of boiler. I put the boiler up myself and there wasn’t a leak 
when completed. The easiest steaming boiler I ever run. 

I think it is hard to beat the Moninger. 

Yours truly, 

Lewis A. Smith. 

E. P. Weinschenk and Weinschenk & George, of New Castle, Pa., 
are using five of our large steam boilers to heat about 100,000 feet of glass. 
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Moninger Sectional Boilers 

FOR STEAM OR WATER 


18 and 22 Series. 


27 Series. 



Boilers Set in a Battery. 


TABLE OF SIZES, MEASUREMENTS, CAPACITIES, 

LIST PRICES, ETC. 
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Our New 230 Series Boiler 

“An improvement on the 33 Series” 




230 Series 
Steam 


This is our new series replacing the 33-inch Boilers. The capacities are 
about the same. We have a larger fire pot in this series and more indirect flue 
service. This makes for greater economy in fuel. Our 33-inch Boilers were 
coal savers but this 230 Series is a great improvement. All the other valuable 
features m our 33-inch Boilers have been retained, and we are confident that 
\ye have in this improved series the best and most efficient boiler of the size on 
the market. 


230 Series 
Water 


This series has a longer lire travel than our smaller sizes. Barge boilers 
require the indirect surface. In this series we think we have the ideal com- 
bination of fire pot and flue surface. It works like a charm. 


Table of Sizes, Measurements, Capacities, List Prices, etc. 
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Our New Heavy Duty Boiler 



JOHNC. 
MOWiNGER CO 
CHICAGO ILL. 


MONINGER 

SECTIONAL 


New Boiler 
W. N. 270 Series 
Steam 


This is our new series for large plants. You will notice these boilers are 
made in double sections. These double sections take care of expansion and con- 
traction and avoid cracked section troubles which are so often prevalent where 
extra large castings are. used. Another very important feature is the ease with 
which these sections can be handled when the boiler is installed. This is our late 
type of boiler and decidedly the best greenhouse boiler on the market, where large 
capacity is required. 

Notice the fire travel in the cut below. Three times through the boiler and 
twice across, giving you all the heating power that coal contains. 



Built for the hard, heavy greenhouse work. Thicker metal and smaller cast- 
ings. An extra strong boiler that will stand the strain of constant hard firing. 



EVERYTHING 


FOR 


THE 
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MONINGER SECTIONAL BOILERS MEASUREMENTS 


230-270 Series 



Rear View 
of Boiler 


Side View 
of Boiler 



Cut Showing 
Top of Boiler 


I 

everything for the greenhouse, 

Monins^er Boilers 


Table of Measurements of 230, W.N. 270 Boilers 



230 

WN270 


' 


A 

41'/4" 

57%" 

L 

SO" 

58%" 

B 

481/2" 

71%" 

N 

. • . 

531 / 4 " 

C 

65" 

77%" 

0 

14" 

21" 

D 

52" 

66" 

P 

17" 

207A" 

E 

29" 

33%" 




F 


901/ " 

Q 

235 — 36% in.: add 

276—49% in.: add 



^78 

8% in. for each ad- 

9% in. for each ad- 

G 

9%"xl5iA" 

10"xl7" 


ditional section. 

ditional section. 

H 

33" 

36'%" 

R 

235 — 37% in. : add 

276 — 50^ in.: add 

I 


8% in. for each ad- 

9% in. for each ad- 

16ya" 

18A" 


ditional section. 

ditional section. 

J 

14" 

IS" 

*S 

18" 

191 / 4 " 

K 

57" 

69%" 

T 

... 

14f|" 


* Center of fire door above grate level. 


270 Series of Boilers 


tapping measurements in inches 


Secs. 

Right Side 

Left 

Side 

AA 

BB 

CC 

DD 

6 

201^" 


ii%" 

27%" 

7 

20H" 

18^" 

48" 


8 

20^" 

18 A" 

S7*" 


9 

201^' 

27A" 

38%" 

27^" 

10 

20W' 

36%" 

38%" 

36%" 

11 

20M" 

45Vi" 

48" 

36% " 

12 
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MONINGER SECTIONAL BOILERS MEASUREMENTS 

18-22-27 Series 




EVERYTHING FOR THE GREENHOUSE. 

Moninger Boilers. 
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MONINGER SECTIONAL BOILERS MEASUREMENTS 


A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

E 

M 

X 


180 Series 220 Series 
Inches Inches 


251/2 

30 

281/2 

38 

48 

53 

401/2 

431/2 

141/2 

14% 

14% 

14% 

71 / 2 x 111/2 

8x13 

18% 

18% 

61/4 

61/4 

12 

14 

441/2 

48 

37 

39 

iiy2 

11% 

26 

34 


270 Series 
Inches 


36 

421/2 

56 

451/2 

16 

16 

9x14 

201/4 

6 % 

16 

50 

411/2 

12 

41 


For detailed drawings, see opposite page. 

Extra tappings can be supplied at an additional charge. 


Baffle Plates 

In Moninger Sectional Boilers, 18, 22 and 27 Series, the spaces 
where fire passes into upper side flue-ways have strips along the sides of 
openings. Under ordinary conditions these spaces are of proper size, but 
special Baffle Plates are furnished which, when dropped in these openings, 
baffle the burning gases to rear of boiler, making a longer five travel and 
keeping the fire under better control. In case of a poor draft or a poor 

grade of coal, the plates may be removed and the thin strips clipped from 
Openings. 
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Capitol -Winchester Boiler 

Nothing but tests will actually determine the important features in 
construction that make for efficiency in heating. For nearly two years our 
Experimental Department has been at work upon the Capitol- Winchester 
Boiler built on new lines and embodying the fundamental features that 
insure efficiency. 

Rotary Duplex Grate 

The Capitol- Winchester Boiler is probably the first steam or hot 
water boiler to contain a Rotary-Duplex grate. This grate is made in 
two sections. The outer ring rotates on ball bearings thus doing away 
entirely with the removal of clinkers through a clinker door. The central 
section is composed of two-hand-like bars. A quarter turn of the shaker 
operates these bars, cutting out ashes and allowing the live coals to settle 
down. All mechanism in this new grate is encased and may be taken out 
as a unit by removing front base plate. The simple shaking operation is 
accomplished with the doors shut. This eliminates any possibility of dust, 
dirt or gas escaping into the upper rooms of the house. 

Deep Fire Pot 

Experience has proven that a deep fire-pot is necessary to carry suffi- 
cient fire over night for quick rekindling in the morning, and to allow the 
boiler to develop full efficiency with an eight-hour firing period. 

Large Water Ways 

The water ways in the Capitol- Winchester Boiler are large and un- 
obstructed, thereby insuring a rapid circulation and a steady even water 
line. 

Smoke Flues 

The smoke flues are large, and staggered in such a manner that the 
heated gases of combustion come in contact with all heating surfaces 
while passing from the fire-pot to the chimney. 

Trimmings 

The Capitol-Winchester Steam Boiler is equipped with an auto- 
matic damper regulator, steam gauge, safety valve and try cocks. No 
trimmings are furnished with Water Boilers. 


EVERYTHING 
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CAPITOL-WINCHESTER STEAM BOILER DETAIL 


No. 


R’t’g. 

sq- 

Feet 


Price 


Actual 

Grate 

Diam. 

Inches 


Grate 

Area 

Feet 


Height 

Water 

Line 

Inches 


Height 

Outlets 

Inches 


Outlets 

and 

Inlets 

Inches 


Smoke 



3130 

200 

3140 

226 

3230 

250 

3240 

300 

3330 

326 

3340 

375 

3350 

425 

3440 

600 

3450 

575 

3460 

650 

3540 

750 

3550 

850 

3560 

950 

3640 

1100 

3650 

1225 

♦3660 

1350 


$114.00 

IS 

123.00 

15 

132.00 

17 

149.50 

17 

158.00 

20 

180.00 

20 

199.50 

20 

219.50 

24 H 

240.00 

24 H 

287.50 

24 H 

317.00 

29 

346.00 

29 

375.00 

29 

420.00 

33 

455.00 

33 

492.00 

33 


1.23 

1.23 

1.58 

1.58 

2.18 

2.18 

2.18 

3.27 

3.27 

3.27 

4.59 

4.59 

4.59 

5.94 

5.94 

5.94 


42 

48 H 

46 

52H, 

42 

49*4 

47 

54 H 

43 H 

50 H 

47 H 

55 H 

52 H 

60H 

49 H 

57 H 

54^ 

62 H 

59 H 

07 H 

5014 

58H 

55H 

03H 

0014 

08H 

51 H 

59*4 

50 H 

04H 

01 H 

09 H 


2-2 H 

6 

2-2 H 

6 

2-2 H 

6 

2-2 H 

6 

2-2 H 

7 

2-2 H 

7 

2-2 M 

7 

2-3 

8 

2-3 

8 

2-3 

8 

2-4 

9 

2-4 

9 

2-4 

9 

2-4 

10 

2-4 

10 

2-4 

10 
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CAPITOL-WINCHESTER WATER BOILER DETAIL 


No. 

R’fg. 

Feet 

Price 

List 

Actual 

Grate 

Diam. 

Inches 

Grate 

Area 

Feet 

Height 

Outlets 

Inches 

Outlets 

and 

Inlets 

Inches 

Smoke 

Pipe 

Inches 

4130 

325 

$ 96.50 

15 

1.23 

43 H 

2-2^ 

6 

4140 

375 

105.50 

15 

1.23 

47 H 

2-2 H 

6 

4230 

425 

123.00 

17 

1.58 

44 

2-2 H 

6 

4240 

500 

140.50 

17 

1.58 

49H 

2-2 H 

6 

4330 

550 

153.50 

20 

2.18 

45 h 

5 

2-2 H 

7 

4840 

625 

171.00 

20 

2.18 

50^ 


2-2 H 

7 

4350 

700 

191.00 

20 

2.18 

55^ 


2-2 H 

7 

4440 

825 

210.50 

24 H 

3.27 

52^ 


2-3 

8 

4450 

950 

230.00 

24 

3.27 

57^ 


2-3 

8 

♦4460 

1075 

277.50 

24 H 

3.27 

62^ 


2-3 

8 

4540 

1225 

303.00 

29 

4.59 

53 M 


2-4 

9 

4550 

1400 

336.00 

29 

4.59 

58}^ 


2-4 

9 

♦4560 

1575 

365.00 

29 

4.59 

63^ 


2-4 

9 

4640 

1825 

410.00 

33 

5.94 

54^ 


2-4 

10 

4650 

2025 

442.00 

33 

5.94 

59 


2-4 

10 

♦4660 

2225 

482.00 

33 

5.94 

64^ 


2-4 

10 


♦These boiler sizes are not recommended for soft coal. Use a boiler having one 
size larger fire-pot for soft coal. 
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Radiators. 



Each section is 41/2 inches wide. Width of legs, 5 ^ inches. 

For list of sizes, heights, tappings, etc., see page 216. 

On special order, above radiators can be furnished with screw nipple 

connections. 


Triton One-Column Radiators 

ORNAMENTAL 

For Steam and Water 
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TRITON ONE-COLUMN RADIATORS 


LIST OF SIZES 


Number 

of 

Sections 

•Length 

Inches 

Heating Sur^e 

38 Inches 
Height 

3 Square 
Feet per 
Section 

32 Inches 
Height 
2J4 Square 
Feet per 
Section 

26 Inches 
Height 

2 Square 
Feet per 
Section 

23 Inches 
Height 
1% Square 
Feet per 
Section 

20 Inches 
Height 
154 Square 
Feet per 
Section 

2 

5 

6 

5 

4 

3K 

3 

3 


9 


6 

6 

4% 

4 

10 

12 

10 

8 

6% 

6 

5 

12>^ 

15 

12}4 

10 

8K 

7% 

6 

16 

18 

16 

12 

10 

9 

7 

17>^ 

21 

17K 

14 

11^ 

10% 

8 

20 

24 

20 

16 

13>i 

12 

9 

22K 

27 

22>^ 

18 

16 

13% 

10 

26 

30 

25 

20 

16% 

15 

11 

27^ 

33 


22 

13% 

16% 

12 

30 

36 

30 

24 

20 

18 

13 

32>^ 

39 

32>^ 

26 

21% 

19% 

14 

35 

42 

35 

28 

23% 

21 

16 

37;^ 

46 

37>^ 

30 

25 

22% 

16 

40 

48 

40 

32 

26% 

24 

17 

42>^ 

51 

42^ 

34 

28% 

25% 

18 

45 

54 

45 

36 

30 

27 

19 

47K 

57 

47>^ 

38 

31% 

28% 

20 

60 

60 

50 

40 

33% 

30 

21 

62>^ 

63 

52>^ 

42 

35 

31% 

22 

66 

66 

55 

44 

36% 

33 

23 

67>^ 

69 

57 }^ 

46 

38% 

34% 

24 

60 

72 

60 

48 

40 

36 

25 

62>^ 

75 

62>^ 

60 

41% 

37% 

26 

66 

78 

66 

62 

43% 

39 

27 

67 }^ 

81 

67}4 

64 

45 

40% 

28 

70 

84 

70 

66 

46% 

42 

29 

72^ 

. 87 

72>^ 

68 

48% 

43% 

30 

76 

90 

75 

60 

60 

46 


Above radiators tapped 2 inches and bushed as per list on 
page 217. 

Distance from floor to center of tapping, page 216. 

Oh special order, above radiators can be furnished with 
screw connections. 

*Allow Va inch for each bushing in estimating length of 
radiator. 
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Triton Two-Column Radiators 

ORNAMENTAL 

For Steam and Water 



Each section is 7^ inches wide. Width of legs, 8^ inches. 

For list of sizes, heights, tappings, etc., see page 216. 

On special order, above radiators can be furnished with screw nipple 

connections. 
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TRITON TWO-COLUMN RADIATORS 

LIST OF SIZES 




Heating Surface 

Number 

•Length 

44 Inches 

38 Inches 

32 Inches 

26 Inches 

23 Inches 

20 Inches 

Sections 

Inches 

Height 

Height 

Height 

Height 

Height 

Height 



5 Square 

4 Square 

3^ Square 

2% Square 

2M Square 

2 Square 



Feet per 

Feet per 

Feet per 

Feet per 

Feet per 

Feet per 



Section 

Section 

Section 

Section 

Section 

Section 

2 

5 

10 

8 


5% 

4% 

4 

3 


15 

12 

10 

8 

7 

6 

4 

10 

20 

16 

13K 

10% 

9% 

8 

5 

12K 

25 

20 

16% 

13% 

11% 

10 

6 

15 

30 

24 

20 

16 

14 

12 

7 

17K 

35 

28 

28% 

18% 

16% 

14 

8 

20 

40 

32 

26% 

21% 

18% 

16 

9 

22>^ 

45 

36 

30 

24 

21 

18 

10 

25 

50 

40 

83% 

26% 

23% 

20 

11 

27K 

55 

44 

36% 

29% 

25% 

22 

12 

30 

60 

48 

40 

32 

28 

24 

13 

32>^ 

65 

52 

48% 

34% 

80% 

26 

14 

35 

70 

56 

46% 

37% 

32% 

28 

15 

37>^ 

75 

60 

50 

40 

85 

30 

16 

40 

80 

64 

63% 

42% 

37% 

32 

17 

42>^ 

85 

68 

56% 

45% 

89% 

34 

18 

45 

90 

72 

60 

48 

42 

36 

19 

47>^ 

95 

76 

63% 

50% 

44% 

38 

20 

50 

100 

80 

66% 

53% 

46% 

40 

21 

52>^ 

105 

84 

70 

56 

49 

42 

22 

55 

110 

88 

73% 

58% 

51% 

44 

23 

57>^ 

115 

92 

76% 

61% 

53% 

46 

24 

60 

120 

96 

80 

64 

66 

48 

25 

62;^ 

125 

100 

83% 

66% 

58% 

50 

26 

65 

130 

104 

86% 

69% 

60% 

52 

27 

67;^ 

135 

108 

90 

72 

63 

54 

28 

70 

140 

112 

93% 

74% 

66% 

56 

29 

72>^ 

145 

116 

96% 

77% 

67% 

58 

30 

75 

150 

120 

100 

80 

70 

60 


Above radiators tapped 2 inches and bushed as per list on 
page 217. 

Distance from floor to center of tapping, page 216. 

On special order, above radiators can be furnished with 
screw connections. 

*Allow Vz inch for each bushing in estimating length of 
radiator. 
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Triton Three-Column Radiators 

ORNAMENTAL 

For Steam and Water 



Each section is 9}i inches wide. Width of legs, 10^4 inches. 

For list of sizes, heights, tappings, etc., see page 216. 

On special order, above radiators can be furnished with screw nipple 

connections. 
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How to Erect Radiators. 


TRITON THREE-COLUMN RADIATORS 

LIST OF SIZES 


Heating Surface 


Number 

of 

Sections 

♦Length 

Inches 

44 

Inches 
Height 
6Sq. 
Feet per 
Section 

88 

Inches 
Height 
5Sq. 
Feet per 
Section 

32 

Inches 
Height 
4% Sq. 
Feet per 
Section 

26 

Inches 
Height 
Sq. 
Feet per 
Section 

28 

Inches 
Height 
Sq. 
Feet per 
Section 

20 

Inches 
Height 
2K Sq. 
Feet per 
Section 

18 

Inches 
Height 
2% §q. 
Feet per 
Section 

2 

5 

12 

10 

9 


6A 

5>4 

4!4 

3 

7K 

18 

15 

13>4 

IIX 

3H 

8X 

6X 

4 

10 

24 

20 

18 

16 

13 

11 

9 

5 

12>^ 

30 

25 

22>^ 

ifiH 

16X 

m 

nx 

6 

15 

36 

30 

27 

22>i 

19K 

16>4 

13X 

7 

17>4 

42 

35 

31K 

26X 

m 

19X 

15X 

8 

20 

48 

40 

36 

30 

26 

22 

18 

9 

22H 

54 

45 

40>^ 

33M 

29X 

241^ 

20X 

10 

^5 

60 

50 

45 

37K 

32>^ 

27/2 

22X 

11 

27>^ 

66 

55 

49;^ 

41X 

35/ 

30X 

24X 

12 

30 

72 

60 

54 

45 

39 

33 

27 

13 

32K 

78 

65 


48K 

42V 

35^ 

29X 

14 

35 

84 

70 

63 

52 ^ 

45V 

38>^ 

31X 

15 

37>^ 

90 

75 

67>4 

56X 

48V 

41X 

33X 

16 

40 

96 

80 

72 

60 

62 

44 

36 

17 

42 

102 

85 

76>^ 

63 ^ 

65V 

46)4' 

38X 

18 

45 

108 

90 

81 

67>^ 

68V 

49>4 

40X 

19 

47>^ 

114 

95 

85>^ 

71X 

61V 

52X 

42X 

20 

50 

120 

100 

90 

75 

65 

55 

45 

21 

52K 

126 

105 

94>^ 

78^ 

68V 

57X 

47X 

22 

55 

132 

no 

99 

82 >4 

71V 


49 X 

23 

57K 

138 

115 

103 

86X 

74V 

63X 

51 X 

24 

60 

144 

120 

108 

90 

78 

66 

54 

25 

62>4 

150 

125 

112>^ 

93^ 

81V 

68X 

56X 

26 

65 

156 

130 

117 

37/2 

84V 

71/2 

58 X 

27 

67>4 

162 

135 

121>^ 

lOlX 

87V 

74X 

60X 

28 

70 

168 

140 

126 

105 

91 

77 

63 

29 

72;^ 

174 

145 

130>^ 

108^ 

94V 

79X 

65X 

30 

75 

180 

150 

135 

nz'A 

97V 

82X 

67X 


Above radiators tapped 2 inches and bushed as per list on 
page 217. 

Distance from floor to center of tapping, page 216. 

On special order, above radiators can be furnished with 
screw nipple connections. 

’•‘Allow Vz inch for each bushing in estimating length of 
radiator. 
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Each section is 12^4 inches wide. Width of legs, 13^ inches. 

For list of sizes, heights, tappings, etc., see page 216. 

On special order, above radiators can be furnished with screw nipple 

connections. 


Radiators. 


Triton Four-Column Radiators 

ORNAMENTAL 

For Steam and Water 
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TRITON FOUR-COLUMN RADIATORS 

LIST OF SIZES 


Heating Surface 


Number 

of 

Sections 

♦Length 

Inches 

44 

Inches 
Height 
10 Sq. 
Feet per 
Section 

38 

Inches 
Height 
854 Sq. 
Feet per 
Section 

32 

Inches 
Height 
7 Sq. 
Feet per 
Section 

26 

Inches 
Height 
554 Sq. 
Feet per 
Section 

23 

Inches 
Height 
454 Sq. 
Feet per 
Section 

20 

Inches 
Height 
4Sq. 
Feet per 
Section 

18 

Inches 
Height 
354 Sq. 
Feet per 
Section 

2 

6 

20 

17 

14 

11 

9 

8 

7 

3 

9 

30 

25)4 

21 

16/ 

1354 

12 

io;4 

4 

12 

40 

34 

28 

22 

18 

16 

14 

5 

15 

50 

42/2 

35 

27/ 

22^4 

20 

17>4 

6 

18 

60 

51 

42 

33 

27 

24 

21 

7 

21 

70 

59/ 

49 

38/ 

31 >4 

28 

24/ 

8 

24 

80 

68 

56 

44 

36 

32 

28 

9 

27 

90 

76y2 

63 

49/ 

40/ 

36 

31/ 

10 

30 

100 

85 

70 

55 

45 

40 

35 

11 

.33 

no 

93>^ 

77 

60/ 

49/ 

44 

38/ 

12 

36 

120 

102 

84 

66 

54 

48 

42 

13 

39 

130 

110>^ 

91 

71/ 

58/ 

52 

45/ 

14 

42 

140 

119 

98 

77 

63 

56 

49 

15 

45 

150 

127/ 

105 

82/ 

67/ 

60 

52/ 

16 

48 

160 

136 

112 

88 

72 

64 

56 

17 

51 

170 

144 

119 

93/ 

76/ 

68 

59/ 

18 

54 

180 

153 

126 

99 

81 

72 

63 

19 

57 

190 

161/ 

133 

104>^ 

86X2 

76 

66/ 

20 

60 

200 

170 

140 

no 

90 

80 

70 

21 

63 

210 

178/ 

147 

115/ 

94/2 

84 

73/ 

22 

66 

220 

187 

154 

121 

99 

88 

77 

23 

69 

230 

195/ 

161 

126/ 

1035^ 

92 

80/ 

24 

72 

240 

204 

168 

132 

108 

96 

84 

25 

75 

250 

212/ 

175 

137/ 

112^4 

100 

87/ 

26 

78 

260 

221 

182 

143 

117 

104 

91 

27 

81 

270 

229>^ 

189 

148/ 

121 >4 

108 

94/ 

28 

84 

280 

238 

196 

154 

126 

112 

98 

29 

87 

290 

246^4 

203 

159/ 

130>4 

116 

101/ 

30 

90 

300 

255 

210 

165 

135 

120 

105 


Above radiators tapped 2 inches and bushed as per list on 
page 217. 

Distance from floor to center of tapping, page 216. 

On special order, above radiators can be furnished with 
screw nipple connections. 

*Allow y 2 inch for each bushing in estimating length of 
radiator. 
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Radiators. 


Triton Five-Column Radiators 

ORNAMENTAL 
For Window 
For Steam and Water 



Each section is 12% inches wide. Width of legs, 12% inches. 

For list of sizes, heights, tappings, etc., see page 216. 

On special order, above radiators can be furnished with screw nipple 


connections. 
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TRITON FIVE-COLUMN RADIATORS 

WINDOW 

LIST OF SIZES 


Number 

of 

Sections 

♦Length 

Inches 

Heating Surface 

20K Inches 
Height 

554 Square 
Feet per 
Section 

1 

1654 Inches 
Height 

4 % Square 
Feet per 
Section 

1454 Inches 
Height 

4 Square 
Feet per 
Section 

1254 Inches 
Height 

3M Square 
Feet per 
Section 

2 

6 

11 

9'A 

8 

6% 

3 

9 

16>^ 

14 

12 

10 

4 

12 

22 

18% 

16 

13% 

5 

15 


23% 

20 

16% 

6 

18 

33 

28 

24 

20 

7 

21 

38K 

33% 

28 

23% 

8 

24 

44 

37% 

32 

26% 

9 

27 

49>4 

42 

36 

30 

10 

30 

55 

46% 

40 

83% 

11 

33 

60K 

61% 

44 

36% 

12 

36 

66 

56 

48 

40 

13 

39 

ny2 

60% 

52 

43% 

14 

42 

77 

66% 

66 

46% 

16 

45 

82>^ 

70 { 

60 

50 

16 

48 

88 

74% 

64 

63% 

17 

51 i 

93>^ 

79% 

68 

66% 

18 

54 1 

99 

84 

72 

60 

19 

57 : 


88% 

76 

63% 

20 

60 

110 

93% 

80 

66% 

21 

63 j 

115>^ 

98 

84 

70 

22 

66 

121 

102% 

88 

78% 

23 

69 

my 

107% 

92 

76% 

24 

72 

132 

112 

96 

80 

26 

75 

137^2^ 

116% 

100 

83% 

26 

78 

143 

121% 

104 

86% 

27 

81 

148>^ 

126 

108 

90 

28 

84 

154 

130% 

112 

93% 

29 

87 

159>^ 

135% 

116 

96% 

30 

90 

165 

140 

120 

100 


Above radiators tapped 2 inches and bushed as per list on 
page 217. 

Distance from floor to center of tapping page 216. 

On special order, above radiators can be furnished with 
screw nipple connections. 

*Allow inch for each bushing in estimating length of 
radiator. 
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Radiators. 


Athenian Wall Radiators 


For Steam and Water 



This style of radiator is well adapted to heat small 
rooms, narrow halls, bath rooms, churches, gymna- 
siums, car barns, factories, steamships, etc. where floor 
space is limited. They are built up in various ways 
so that they may be used horizontally, vertically or in 
flat form for hanging on ceilings, etc. 



SIZES AND MEASUREMENTS 

Made in Three Sizes 



No. of Square 

Width of 

Length of 

Thickness of 

Extends from 

Sizes 

Feet in Each 

Each 

Each 

Each 

Wall with 


Section 

Section 

Section 

Section 

Bracket 

Extra large .... 

9 

m 

29>4 

3 

3^ 

Standard 

7 

m 

24M 

3 

3M 

Small 

5 

m 

19K 

3 

SH 


RADIATOR PRICE LIST 

PER SQUARE FOOT OF HEATING SURFACE 
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nipple connections or inside R. and L. screw nipples for either of which 10 per cent will be added 
to net price. Extra for assembling Indirect Radiators one cent per square foot, net. 

Above prices subject to change without notice. 
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Allow % inch for each bushing in estimating length of radiators. 
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RADIATOR TAPPING LIST 

STEAM 


ONE-PIPE WORK 

Radiators containing 24 square feet and under .... 1 inch 

Above 24, but not exceeding 60 square feet IX inch 

Above 60, but not exceeding 100 square feet inch 

Above 100 square feet 2 inch 

TWO-PIPE WORK 

Radiators containing 48 square feet and under . . 1 x X inch 
Above 48, but not exceeding 96 square feet . . . IX xl inch 
Above 96 square feet l^xlX inch 


WATER 

TAPPED FOR SUPPLY AND RETURN 


Radiators containing 40 square feet and under .... 1 inch 
Above 40, but not exceeding 72 square feet . . . . . IX inch 
Above 72 square feet 


All Direct Radiators are regularly made with air valve 
tappings inch. When radiators are ordered for vapor 
or vacuum heating, specific instructions should be given 
as to method of tapping. * 

Water radiators are regularly shipped with blank at top 
of leg sections, but can be tapped inches or smaller on 
special order. 

Unless otherwise ordered, all openings of Direct Radi- 
ators will have right-hand threads (except that of Wall 
Radiators where tapped inches, in which case tapping 
at one end is right-hand and left-hand on opposite endj. 

All Radiators listed herein (except Triton Flue and 
Athenian Wall .Radiators) are constructed with heavy 
non-corrosive push nipples. 


I'- 
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Setting Boilers in Batteries 


The economy of the battery of boilers is readily apparent and this 
style of installation is being rapidly adopted not only by florists but in 
other lines of heating and power work. The advantages are many but 
the principal ones are these. 

ECONOMY — In moderate weather one boiler with a small grate 
surface and fire-pot can be relied on to do all the work. This makes for 
economy as it costs less money to run a small boiler than it does to run 
a large one. Practically the entire winter one boiler will do all the work 
and only in extreme weather will it be necessary to bring both of them 
into action. 

ABSOLUTE SAFETY — In a greenhouse when the boiler gives out 
during the winter it practically means the loss of the entire stock of plants 
and flowers. With two boilers connected in a battery and properly valved, 
should anything happen to one it can be shut off and temperature kept 
high enough to prevent freezing until repairs are made. This gives you 
first-class insurance ^at a very low rate. 

DURABILITY — Boilers being constantly operated under a light 
load are not subject to undue strain and will therefore last longer than 
where a- single boiler is used and constantly operated. With two boilers 
a change can be made from one to the other operating in moderate weather. 
This divides the work and gives one boiler a chance to rest. 

PERFECT CONTROL — There being two valves on the flow and 
two on the return main, system is always under control. Connections to 
the header can be made at any time by removing flanges. Extra fittings 
for future connections can be put in at time header is made. No need to 
change your boiler tappings up to the capacity of the header. Sections 
can be added to boilers in a battery the same as to a single boiler and 
header extended to connect several boilers in one battery. As many as 
12 boilers can be twinned together and operated singly or as a unit. 
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How To Erect Sectional Boilers 

It is not only necessary that a boiler be carefully manufactured, but 
it is just as necessary that it be put together properly. A large number 
of faults found with cast iron boilers are due to the fact the people putting 
up the boiler did a poor job. All of the parts are made with the greatest 
accuracy so they will fit together absolutely perfect and, unless care is 
taken in erecting, you are sure to have trouble before long. 

It has been customary to furnish printed instructions for setting up 
the boiler but it was necessary to use technical terms and phrases which 
were not readily understood by florists and, in fact, experienced steam- 
fitters many times had trouble following the printed instructions. For this 
reason we have had a photographer take several views of a boiler being 
set up, and we are reproducing these on the following* pages together with 
description and details so when you get your boiler it will be an easy 
matter to set it up complete and do the job right. 

The first thing to be done is to make a good foundation on which to 
set the boiler. This foundation can be made in two ways. 

The easiest and most simple method is to make a level cement floor 
somewhat larger than the base. This cement floor will form the bottom 
of the ash pit and base of boiler can set diretcly on it. Be sure this founda- 
tion is perfectly level and that base when set is also perfectly level. 

Another and better method is to make a foundation as shown in the 
drawing on next page. This will give you extra room for ashes, and 
will probably save you several dollars on grate bars. We strongly recom- 
mend a foundation of this kind. 

Before you attempt to put the boiler together, make yourself well 
acquainted with all of the different parts and be sure you are right before 
you go ahead. 

It sometimes happens that parts will fit into places where they do 
not belong and nothing should be taken for granted just because it hap- 
pens to fit. Each part must be put in its place and work must be done 
absolutely right. Take all of the parts of the boiler and check them over 
carefully with the shipping list you will find packed in one of the boxes. 
See that you have everything that belongs to the boiler before you begin 
to set it up. Lay all of the parts out on the floor but be careful you do 
not get them scattered too much as the little pieces are liable to be lost. 
Many times pieces are lost in refuse and waste that is always around 
ivhere building is going on. 
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After everything is sorted look the pieces over closely and as near as 
possible re-sort them so all fittings for grates and base will be in one place 
and fittings for the sections will be in another place. You are now ready 
to begin the work. 



It will be found of much value, when the conditions will permit, to deepen the 
ashpit by either making a raised foundation of brick under edge of boiler, or by 
excavating and cementing the sides and ends, as shown in the illustration above. 

For many sizes of our boilers we are able to put the base together 
complete at the factory and ship it to you ready to set in place, but some 
of the large sizes cannot be handled in this manner and must be put 
together when the boiler is set up. 
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How to Erect Sectional Boilers. 



Here is the Start Assembling the Base on Which the Sections Rest. 


This cut shows one of the bases *being put together. You will notice 
the base consists of four principal pieces, the two sides, front and back. 
The front and back is joined to the sides by means of machine bolts and 
there are two of these bolts to be put in on each side. Place the head 
of the bolt outside and the nut inside making both , tight with a small 
wrench. The front and rear part of the base carries a small piece of 
grate that comes fastened to it. This small piece of grate acts as a clinker 
crusher for the last grate bar in the boiler. The lugs shown on the inside 
of the base carry the ends of the grate bars and you will find one of these 
on each side for each bar. These lugs are held in place by small stove 
bolts and nuts in most sizes. The stove bolts pass through the base to 
the outside and grate lugs can be fastened in place with a screw driver after 
grate bars are put in. In some of the sizes lugs are made stationary and 
slotted so that grate bars can be lifted in and out without adjustment of 
the lugs. With all boilers with stationary grate lugs, leave off back of 
base until grates are all connected. After grates are all in place put rear 
part of base in place. 

When you have the base joined together, the next thing to do is to 
put in the grate connecting levers. On the front plate of the base you 
will find a slotted opening on each side and similar openings in the back 
plate. The grate connecting arms should be set into these openings at 
each end so the prongs project outward toward the center of the boiler. 

This grate connecting arm is joined in the center and bolts should 
be loosened so that each end can be pushed through the slotted opening 
in the base and then tightened again. 

In some of the larger sizes the slotted openings are only in front of 
base and you will find grate bar prongs are slotted. The grate shaking 
arm passes through these slotted openings and notches fit over lower part. 
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Placing Grates in Position — the Last Work on the Base. 


This style of shaking arm is connected to a piece of casting extending 
through the slotted openings in front of base, and shaking lever is con- 
nected to this piece. 

After the base is set up complete as shown, you are ready to put in the 
grate bars, and as explained, these bars set into the lugs shown on the 
sides of the base plates. 

When you put in the grate bars see that arms extending down into 
the base are in proper position to engage the prongs on the grate con- 
necting rods. If this is not done your grates will not shake when the 
lever handle is operated. As soon as the grates have all been put in it is 
a good plan to operate the connecting rod by hand to see that all the 
bars move together uniformly and that arms on the grate bars properly 
engage the prongs on the grate connecting rod. Be sure your grates 
operate perfectly before you set up the sections as it is far easier to 
remedy any mistake at this time than it will be later. 

If you have two handles for shaking the grate or if you have two 
sets of grate connecting arms, one for each side, the front half of the 
grates should engage the prongs of the grate connecting rods on one 
side and the rear half of the grates should engage the rods on the 
opposite side. In this way you will be able to operate one half of the grate 
with each of the lever handles on the front of the boiler. Either half, 
of the grates can be connected to lever arm on either side of the boiler. 

In some of the small sizes of boilers all of the grates are operated by 
one handle. Where you have only one lever handle, be sure the arms on the 
grate bars are all placed on the side of the boiler where the grate connect- 
ing rod is. 

The back section usually is the first section placed on the base. Get 
the section set in proper position on the base so that rear part of it comes 
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And Now Comes the First Section— the Back of the Boiler. Nipple. 

even with the edge of the base flange and the lugs on each side through 
which the draw rods pass are equal distance from the side base flange. 

On our 230 and 270 series the front section is the first to set up and 
should be bolted to front base plate. 

The section will not set in place on the base wtihout being braced 
so before you proceed to erect boiler steady the section and brace it very 
carefully from the rear. A 2x6 plank with a short piece of 2x4 nailed 
across it to form a cross makes a good brace. This cross can be set up 
so the upper part projects through the flue opening from the back and 
the lower end rests against a stake or some other object that is sationary. 
Let the section lean toward the back on this cross until you have the next 
section in place. 

Now carefully clean each of the port openings into which the push 
nipples are to fit. You will notice there are three of these in the section; 
one large one at the top and two small ones, at the bottom. These port 
openings are very carefully reamed and form a perfect triangle. 

All three openings are made at one time by a special machine, built 
for this one purpose and are absolutely accurate, not only in size, but in 
relative location to each other. After the openings are cleaned of all 
grease, sand, etc., wipe off three of the- push nipples, one large and two 
small. Insert these nipples in the openings but do not drive them in 
tight. Be sure the nipples are fitted in very evenly all around and firm 
enough so they will not easily come out. 
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The Second Section is One of the Intermediate Units. 


After this is done you are ready to put on the next section, but 
before doing so, be sure the section is well braced and will not topple 
over from the jar of handling the second section. 

The second section to be placed on the base is one of the regular 
intermediate sections. Generally this is a tapped section for flow and 
return, but if boiler has eight sections or over you can put a blind section 
next to the back. The boiler being erected as shown in the cuts is an 
eight section boiler, our No. 833, so the next to the last section has no 
tappings. This section is one of the most important sections in the 
boiler and if it is not carefully set in place you will have trouble before 
all of the sections are erected on the base. Be sure to clean port openings 
carefully before you start to set it up. 

When you get this section up on the base push it as close as possible 
to the back section and see that it sets perfectly plumb, which it will if 
your base has been set level. Draw the lower legs close to the push 
nipples that are in the port openings in the back section and then raise 
the back section off from the brace that you set up to hold it in place. 
Now force the second section against the push nipples in the second 
section at the same time evenly. 
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And so is the Third One, but this Section Generally is Tapped. 


Now get both sections perfectly plumb and be extremely careful to 
have them square with the base. If the sections are not perfectly square 
with the base when you add additional ones you will find the lower ends 
on one side extending over the grates or your push nipples will not enter 
squarely into the port openings, thus causing a leak. 

When the sections are both set up take another look at the push 
nipples to see they are still evenly entered in all three places in both 
sections. Steady the sections and enter the draw clamps. On the second 
page from this you will find illustration showing how to use these draw 
clamps. Draw the sections as evenly as possible, first making two or three 
turns on one clamp and then two or three on another, using only a medium- 
sized monkey-wrench for this work. Do not use a heavy wrench and try 
to force the sections. The nipples and openings as before stated are 
absolutely perfect and sections should go together smooth and easy. You 
will gain nothing by force and you may crack either a nipple or a section. 
Let us say it again, be extra careful in drawing these sections together 
for on this hinges the success or failure of the boiler. There is nothing 
so disgusting as a leaking boiler or a damaged one. Even though you 
do spend considerable time in drawing the sections together, it is time 
well spent and will save you no small amount of trouble, worrv and 
expense. 
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As You See Two Men Can Set it up Complete. 

After you hav6 your second section in place, very carefully brace 
the back section again so it will not move backward. 

Get the third section up on the base about as shown here. Let one 
fellow steady the section on the base while the other carefully removes 
the draw clamps from the port openings. Remove the two lower draw 
clamps first inserting push nipples in the port openings after both have 
been carefully cleaned and greased. 

Now remove the upper draw clamp, holding the section as steady 
as possible while doing so. After upper port opening has been carefully 
cleaned and nipple inserted, properly greased, you are ready to move up 
the next section. Before you begin to enter the push nipples into this 
section be sure the port openings are all good and clean and greased. We 
are repeating some of these things several times so you will be sure to 
make no mistake. 

Now enter the nipples into . the ports in the same manner you did 
those between the rear section and second section, being careful, how- 
ever, that you do not disturb the position of the two sections you have 
already set up. 

The third section in a boiler of eight sections should be one with a 
tapping for flow and return pipe. The boiler we are illustrating is a 
No. 833 boiler which has eight sections and, therefore, this one is tapped. 
In putting on this tapped section which otherwise is one of the regular 
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The Famous Draw Clamps in Action— no Wood Blocks. 


intermediate sections, be sure to get the return opening at the bottom on 
the side of the boiler to which you intend to connect your return pipe. 
The intermediate sections are all interchangeable and return opening can 
be set on whichever side is convenient for you. Sometimes you want all 
of the return tappings on one side, and, then again, you may want one on 
one side and the other on the opposite side. You can suit yourself about 
this, but take notice of it when you set the section up and not after the 
boiler is erected complete. 

When third section is in place they will stand alone fairly firm and 
steady. Insert draw clamps in this section the same as you did before 
and draw them together very carefully and see that nipples surely go in 
even all around in all of the three openings in the two sections. You can 
now remove the draw clamps before proceeding with the next section. 

The directions given for setting in place the third section can be used 
for all intermediate sections except for the one placed next to the front 
section, which will be described later. Be very careful with each section 
when you set it up, for if you do not get the sections perfectly square 
with each other, plumb on the base and perfectly in line as regards port 
openings and nipples, you will have a great deal of trouble afterward to 
remedy the defect. 

You will probably notice the sections spring apart a trifle when the 
draw clamps are removed. This may be due to several things. On ac- 
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Each Section Drawn Up Perfect as You Go Along. 


count of the size of the castings there is a certain per cent of shrinkage 
and warping in the foundry, so the outside measurements are not ab- 
solutely the same on each section. Sometimes one section will rest on 
the base and another, when nipples are entered in the ports, will not. It 
is absolutely necessary that nipples enter the port openings perfectly, so 
you will need to put wedges or blocks under the sections on the base to 
support them. Small pieces of band iron such as is used on bales of hay 
or around boxes for packing, etc., can be used beneath the sections to 
support them on the base. Be careful to do this, for unless section is 
resting firmly on the base it is liable to give or slip off somewhat from 
some of the push nipples. 

Another cause may be that one side of the section has a small rough 
projection that just happens to strike a similar projection on the adjoin- 
ing section. If this is the case, when the lower draw clamps are removed 
the sections will spring apart at the bottom and if they are tightened 
again and the upper one loosened, the sections will spring apart at the 
top, assuming, of course, projection is somewhere around the center flue 
way. If you find this to be the trouble take a chisel and cut off the pro- 
jection. A small amount of give though, when draw clamps are removed, 
is of no consequence and will be taken up again when the long draw rods 
are finally put in with the last section. 

Sometimes both sections have a maximum amount of warp in them 
and if the bowed sides are placed against each other the section will not 
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This Special Section Next to Front has Side Water Flues Cut Away. 

hold at top or bottom. The remedy for this is, take first section off and 
turn It around and try it. If it is a tapped section and cannot be turned 
a e off two sections and turn the one next to the tapped section. 

You will notice, too, some of the nipples seem to enter more than 
others and the distance between sections on one side of the boiler may be 
greater than those on the opposite side. 

.u- ‘*1^ nipples are entered squarely pay no attention to 

this diiference in the distance sections are apart. 

isr ^ in the flue ways. 

With this candle you can generally see all sides of the push nipple and 

notice whether it is square or not. Be sure, too, to examine the push 
nipples before you enter them. Through error or mistake you may get 
a defective nipple and for this reason two or three extra are always sent 
with every boiler. Use the ones that are absolutely perfect and those that 
have no sand or defects on their outside surface. 

All intermediate sections are the same except the one next to. the 
front and on this section you will find a plate which reads “Next to 
front.” You will notice the flue ways in this section are cut away and 
t e water part is narrower than in the other intermediate sections. The 
reason for this is that smoke and gases coming through the side flues 
toward the front must have ample space in which to turn to enter the 
center flue in their travel toward the rear of the boiler and the chimney. 
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The Front Section Carries all Fire and Flue Doors. 


Be sure this section next to the front is properly set up, for it is one of 
the most important parts of the boiler and on it depends the successful 
operation of the fire travel. This section has an extra tapping in the 
upper part, as you will notice on the cut. This tapping is used only when 
the boiler is for steam and in a hot water boiler should be plugged. The 
diaphragm or draft regulator that goes with the steam boiler is attached 
to this opening. This section should be set in place in the same manner 
as preceding ones. The only difference being its relation to the front 
section and the position in which it is placed on the base. In an eight 
section boiler such as we have illustrated here this is the seventh and next 
to last section. 

After this is in place you are ready to put on the front section, but 
before doing so, make sure again that grates all operate perfectly and that 
all push nipples are squarely and evenly entered in the port openings in the 
various sections. 

This section after set up will come about even with the front of the 
base. As there are no openings extending entirely through this section 
it will not be possible to use the draw clamps at the ports, the same as 
you have done on the other sections. 
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The Long Draw Rods Insure Even Expansion and Contraction. 


Get the section on the base and enter it as evenly as possible on all 
of the push nipples which you have previously inserted in the port open- 
ings in the section just set up and then put on the draw rods. At the top 
of the sections you will find two lugs and at the bottom of each side one 
lug, both on the front section and the back section. Through the open- 
ings in these lugs the draw rods should be passed. 

The draw rods can be put in either from the front or the back, but 
nuts should be placed on one end of the draw rods first and turned up 
enough so thread has a good hold. This should let the draw rod extend 
through the lugs on the section on other end about one-half inch or enough 
of the thread on the rod so the nut can be caught on the thread. Put on 
all four nuts on the rods and turn them up evenly so the section will be 
forced over the push nipples into the ports squarely. Use just as much 
care in turning up the nuts on the draw rods as you did in using the draw 
clamps on the previous sections. 

This section must fit perfect on all three of the nipples so there will 
be no leak when the boiler is completed. Use a small wrench on these 
rods. In fact, it is not desirable to use a large wrench on any part of 

the boiler and we caution you against forcing any part of the boiler into 
place. 

Everything must fit perfectly and must go into its place easily. 

A twelve or fourteen inch wrench is plenty large for any work to 
be done in connection with drawing the sections together. 
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Openings Between the Sections in Center Flue are all Cemented. 


In the cut you will notice draw rods are being put in from the rear 
and also that a twelve inch wrench is being used to tighten the nuts. 

After you have this section in place plug return openings and fill the 
boiler with water. After this is done look over all of the connections 
very carefully and see if you have any leaks. If you find a leak at any 
of the push nipples take wrench and draw up on the nuts on the draw 
rods. Do not use too much force but try to bring sections closer together 
to stop the leak. Leaks at push nipples are in nearly every case due to 
carelessness in drawing sections together, but sometimes sections are not 
drawn up tight enough and this may be your trouble. If the leak does 
not stop it will be necessary to take the boiler apart again and examine 
everything very carefully to find out what the trouble is. Before taking 
the boiler apart, though, look over all the joints and see if there are fur- 
ther leaks. Locate all of the leaks before you take the boiler down, so 
everything can be fixed at one time. All sections and nipples are care- 
fully tested before being shipped and there can be no leak except it be 
the fault of setting up the boiler. It is only on rare occasions you will 
find any leaks if you are careful when you put the sections together. 

If boiler is tight you are now ready to commence on the cementing. 
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Door Hinge Pieces and Catches all Separate — Easy to Keep Doors Tight. 

Place cement between the sections from front to back of boiler 
through the center flue. Cement is used on each side and at top and bot- 
tom of the center flue between all of the sections except the front section 
and the one immediately back of it. Cement is used at the bottom and 
top of the center flue between all of the sections from front to back. The 
cementing can be done from the rear as well as from the front, so you can 
reach all parts easily. Be careful to close these openings between the 
sections so that that no smoke or gas from the coal can enter the center 
flue way except through the special openings provided for in the section 
next to the front. 

Cement on the outside between all of the sections. Be careful to 
force cement well in between the sections so it will have enough body to 
stay in place and also cement carefully around the lower edge of the 
sections and the base plate. The openings between the base and the bot- 
tom of the sections must be filled with cement so no air can come up 
through the grate except through the draft door provided on the front 
of the base. A boiler can have a draft in only one place, so be sure you 
close the openings all around at the bottom of the sections. Enough 
cement to properly do the work will be sent with the boiler and use all of 
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All Outside Openings Cemented Tight with our Special Cement. 


this so there will be plenty of body at all points and cement will not 
crack off or scale. 

After boiler is cemented put on all of the lugs for doors. You will 
find a small lug for each door for the catch and a large one with two 
openings for the door pins or hinges. When these are in place you can 
put on the doors. After doors are on, close them and notice whether 
they fit perfectly tight against the section and fall into the catch easily. 
If the door does not close perfect take off the hinge lug and turn it upside 
down. You will now find the door will swing to, just right. 

All doors are fitted to the section before shipping and trimmed on 
an emery wheel so they shut perfectly tight against the frame cast on 
the section. By turning the hinge lugs one way or the other the doors 
will all shut practically air tight. Take your time in fitting these doors 
and get them as near perfect as you can, for if any air spaces are left 
around the edges they will interfere with the draft. 

These air spaces often cause a boiler to do poor work and in addition 
are a nuisance on account of the singing noise the air makes in passing 
through the cracks. Some of the boilers have separate frames for doors 
and these are fastened to openings at corners with stove bolts. 
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Grate Shaking Handles Attached on the Balance Principle — No Locks. 

You are now ready to put on the grate shaking levers. 

With some of the smaller boilers only one handle will be furnished, 
but with the large boilers and with those having six or more grate bars 
two shaker handles will be supplied, one for each side. If you have only 
one handle it will operate the entire grate and if you have two handles 
connect one to the front half of the grate and the other to the rear half. 
The lower part of the shaking lever or handle connects to a lug on the 
base with a bolt and nut and just above this, connection is made to the 
grate connecting rod, also with a bolt. When these handles are con- 
nected try them and watch the grates to see if they work perfectly. Oper- 
ate the handle several times to see if any of the parts are loose or out of 
place. The shaking levers after connected should operate the grates 
easily. The arm when at highest point should just touch the front sec- 
tion of the boiler and the grates inside should be in proper position ready 
for firing. When handle is at lowest point grates should be turned half 
way open. Be careful to notice just how the grates operate before you 
begin to fire so after you have coal in the boiler you will know how much 
to move the shaking lever to get the proper results. 

The hot water thermometer on a hot water boiler can now be at- 
tached. This thermometer should be screwed into the one-half inch 
tapped opening at the top on the left hand side of the front section. If 
the boiler is for steam you are now ready to put on the steam trimmings. 
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The Famous “Flexible Fire Travel” is Made With These Plates. 


These steam trimmings are attached to the front section and the section 
immediately back of it. The front section has two openings : one at the 
top and one on the side down near the base. Into each of these openings 
a nipple is screwed fitted with an elbow at the top and with a tee at the 
bottom. Into this elbow and tee a piece of pipe is turned which carries 
the water column and steam gauge, as shown in the cuts of boiler in 
first part of catalogue illustrating steam trimmings. 

The section just back of the front section has only one opening to 
which the damper regulator is connected. This damper regulator is fitted 
with a diaphragm which acts according to the amount of steam pressure 
carried and the lever arm has a certain number of weights which are 
raised or lowered according to the pressure. To this lever arm a chain 
is attached which in turn connects with the damper door on the base of 
the boiler. When the desired steam pressure is reached, according to the 
number of weights placed on the lever arm, the draft door will close. 
The steam pressure exerted on the diaphragm raises the weights on the 
lever and allows the door to drop in position. When this steam pressure 
is lowered the weights on the lever arm pull on the chain and open the 
draft door again so the fire will burn briskly and steam will be raised to 
a higher pressure. This feature in the steam boiler is very desirable, as 
it insures even pressure at all times. 
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Smoke Ell Sent With Every Boiler With Patent Ratchet Damper Control. 

As stated before, we believe, we have the only boiler on the market 
with a flexible fire travel. The small oval shaped plates furnished with 
the boiler are called baffle plates and are made to fit in the side flue be- 
tween the sections. If you have good draft place one of these baffle plates 
in each side flue between each section in the boiler except between the 
back section and the one next to it. If your draft is poor take out some 
of the baffle plates beginning in the rear. By using these baffle plates 
you will be able to give your boiler the proper fire travel required for 
the chimney unless the conditions are extreme. After baffle plates are 
in position and you have found out the number needed to give perfect 
draft it is a good idea to cement around them with boiler cement the 
same as you used between the sections. These plates can be put in from 
the back of the boiler as well as from the front. But in most sizes all of 
the openings in the side flues can be reached through the front flue doors. 

The next thing to be done is to attach the smoke ell to the rear sec- 
tion. On each side of this smoke ell there are two slotted openings which 
you will find come directly opposite the two tapped openings in the rear 
section of the boiler. There are small stove bolts which fit into these 
openings and smoke ell is attached to the section with these bolts. 

This smoke ell is fitted with a damper and on the left hand side from 
the front of the boiler there is a ratchet attachment designed so that 
damper can be set in any position desired. Be sure this ratchet attach- 
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ment when in the last notch is carefuly made fast to the shaft or rod that 
passes through the damper and that damper is wide open. When ratchet 
is moved up to the first notch the damper should be almost closed. Make 
a note of this so you will remember the position the damper is in by look- 
ing at the notch on the ratchet. On the opposite side of the smoke ell is 
a check draft for use in case of emergency and for cleaning. In our 
large sizes damper is connected to a long rod extending the length of 
the boiler and fastened on the side of the front section. A ratchet 
handle is then provided so damper can be operated from the front and 
set as desired. It is a good idea to clean out the smoke ell occasionally 
or burn it out. In addition to this damper in the smoke ell you should 
have a damper in the pipe that leads from the boiler to the chimney, for 
draft can be controlled and regulated to far better advantage with two 
dampers than it can with one. With two dampers you will have a 
chance to make your chimney draw perfectly while with one damper you 
will have a chance to make it draw only one-half as well as it should. Many 
people do not use two dampers as they do not understand the principle 
of it but if you will put them in we feel satisfied in a short time you 
will see the advantage. 

Boiler should be set as close to chimney as possible for this improves 
the draft and is in every way preferable to long smoke pipe connection. 

In making connection to chimney be careful that smoke pipe does 
not extend too far into the flue, thus lessening the area of the smoke 
passage at this most important point. The smoke and gases from the 
boiler as they enter the chimney should have the full space the flue way 
provides in order that they may readily change their course. 

For further information about this matter read article about Chimneys 
in another part of this book. 
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Boilers and Shoes Compared. 


There are just as many different grades of boilers as there are shoes. You 
can buy a pair of shoes for $2.00 or you can pay $10.00 a pair for them. Now, 
there must be some real reason why one particular boiler is better than another, 
there must be some real reasons why one particular boiler is worth more money 
than other boilers and we are going to try to show you how to decide this boiler 
question properly for yourself. 

The things to be considered in buying a boiler are these : 


SIMPLICITY 

EFFICIENCY 

DURABILITY 


ABSENCE OF TROUBLE 
SMALL REPAIR BILLS 
FUEL CONSUMPTION 


ESTABLISHED REPUTATION ECONOMY OF OPERATION 


Simplicity in Design, Construction and Operation. 


SIMPLICITY. All parts operated from the front. Only three flueways in 
the entire boiler which makes possible the long fire travel, perfect combustion, 
easy cleaning, and perfect draft. Only six doors and all fastened independent of 
the boiler — not screwed into the section. Balanced grates, no locks, catches or 
latches. Gravity locked grate connecting rods with no bolts, cotter pins or 
rivets. Ratchet damper that sets at any desired notch you wish and gives perfect 
draft control. Push nipple construction with iron to iron joint. No headers, or 
screwed nipples, no flanges, no gaskets, no short twisted tie bolts. Four tie bolts 
for one boiler — not 20 to 80 little machine bolts pulling boiler one way and 
another. And there is more, but take our word for it the boiler is simplicity 
itself, or write and we’ll tell you the rest of it. 

Heat in the Greenhouse and Coal in the Bin — That Is Efficiency. 

EFFICIENCY. Built on the ''Chain” principle, the latest and most success- 
ful principle in boiler building. Each column of water giving rapid and positive 
circulation. Every section on each side of the fire-pot extends inwardly in the 
shape of a wedge, presenting a very thin column of water to the direct action of 
the fire. This heated water immediately rises in the center water columns divid- 
ing the flueways and passes over the heated surfaces of the flues into the flow 
main and through the system. The excess over what the flows will take spreads 
out in the upper dome of the section and falls around the outer flue chain link, 
thence to the bottom of the outer leg of the section where the water from the 
returns is coming in. Here it again flows into the wedge next to the fire and is 
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started on its way to the flow pipe. Every part of the fire backed by water using 
every possible unit of heat. A flexible fire travel that extends three times the 
boiler s length and twice its width or in case of poor draft, can be cut down to twice 
the boiler’s length and twice across. Because of flexible fire travel boiler can 
be adapted perfectly to your chimney. All heating engineers are agreed that 
boiler and chimney must both work as one unit to give best results. The onlv 
boiler with this wonderful feature. 


One Boiler, One Bill to Pay — Durability. 

DURABILITY. Made in a foundry that has been making greenhouse 
boilers since 1868. Made of Cast-Iron, the metal that lasts longest. Iron used 
IS of the best quality to be had. All parts tested and assembled at the factory. 
Guaranteed to last a lifetime without repairs if properly cared for. Grates alone 

will give out and then only from carelessness. Boilers installed in 1869 still in 
use in 1912. 


The Power Back of the Boiler— Our Reputation. 

ESTABLISHED REPUTATION. For 35 years the Furman boiler was 
made and sold for greenhouse heating. It heated more glass than any other 
make of boiler on the market and was used from coast to coast. Recognizing the 
merit of the boiler we at once selected it as the best for our customers. Knowing 
greenhouse conditions and greenhouse needs, we began to improve the boiler 
along the line of our ideas. The old Herendeen Company, that made the original 
Furman, no longer exists, being merged with another corporation but the 
boiler IS still here and it will stand for years to come on its reputation The 
Momnger-Furman, the improved type, is today one of the best known green- 
house boilers in this country and is being rapidly adopted in Germany France 
England and Canada. ’ 


It’s Just the Same as Money— Read This Trouble Talk. 

trouble. With boilers, troubles are often as numerous 
as the s^ds of the sea. Our boiler has few parts, we believe the fewest parts 
of any Cast-Iron boiler made, hence less chance for trouble. The iron to iron 
joints when once together tight never leak, yet boiler can at any time be taken 
apart Cast in an up-to-date foundry by modern methods sections come out 
true in shape and thickness. Cracked section troubles practically eliminated No 
flues to leak and plug. No night and day job constantly ramming and cleaning 
flues clogged with soot. No weak back plate to give out. No flues to replace 
every two or three years. No brick work to do. No headers to leak and crack. 
No gaskets to burn out. No flanges to pack and keep tight. No need to buy a 
new boiler every time you add to your glass-add sections. Keeps fire longer 
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on account of the deep fire-pot. Less coal to put in, less ashes to take out 
Gives fireman more time for work or rest. Requires less space and thus makes 
boiler room convenient for other work. 

No W onder Some Boilers Are Expensive. 

SMALL REPAIR BILLS. The Grates are the only parts to wear out. 
Grates warp or burn in every type of boiler if fire and ash-pit is not kept clean. 
Absolutely the only repairs needed in a lifetime if boiler is given ordinary care 
the same as you would give any other boiler. Nothing to give out as every part 
is Cast-Iron. Not a steel piece in the whole boiler. Grate castings are cheap and 
hence the repair bill will be a small item. 

Many a Hard Earned Dollar Spent for Coal Wasted. 

FUEL CONSUMPTION. The deep fire-pot and the flexible travel keeps 
the heat m boiler and the coal in the bin. A deep steady fire burns slow, throws 
intense heat and gives time for perfect combustion and absorption of the heat 
units contained in the heated gases thrown off by the coal. The flexible fire 
travel can be adjusted to meet conditions of your chimney and insures proper 
volume of air passing up through the grates at the right speed. 

The fire and the draft absolutely under control makes for the greatest fuel 
econon^. Grates are properly proportioned. Combustion chamber ample in 
size. Flueways large and roomy to provide additional combustion space and to 
provide for the maintenance of a high temperature for burning the air. Grates 
figured to admit air in the ratio of thirteen to one compared to gases given off 
by coal when boiler has proper fuel charge. This ratio accepted by heating 
authorities everywhere as standard. 

And After All the First Cost Is But Very Little More. 

ECONOMY OF OPERATION. This refers to labor and time required to 
care for the boiler. The less fuel burned, the less coal to handle, the less ashes to 
remove and the more time for other work. The deep fire-pot keeps fire with soft 
coal as long as eight hours which in a small place means one man can do all 
the work if necessity demands it. There are no parts to constantly tinker with. 
No time IS wasted making numerous repairs as there are none to make. No 
labor IS spent in hard firing to get through a cold snap as every boiler sold, will 
under ordinary firing, work up to its full rated capacity and more. With a 
larger volume of water exposed to the direct action of the fire, boiler will operate 
m moderate weather with less fuel than any type we know of. 

We are not trying to persuade you to buy a Moninger Boiler ; we are trying 
to convince you that it is a good boiler, and the only one you ought to buy. And 
It is really a wonderful boiler. This remains a fact whether you buy one or not. 
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Boiler Sense Boiled Down 


FIRE TRAVEL THREE FLOW OPENING LARGE CENTER FLUE PORTS OF DAMPER REGULATOR 



The above illustrates nearly all we have tried to explain to you. Study 
this picture carefully. Think it over for yourself. Don’t take our word for it, 
although our word is good any time we give it, do your own figuring and thinking. 
Honestly though, can you go another winter without this boiler? 


Estimates Cheerfully Furnished for Complete Systems 


r 


every thing for the greenhouse. 
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• How to select your Boiler 


The kind of fuel you are going to use has much to do with the size of the 
boiler to purchase, for some grades of coal will do better in certain styles of 
boilers than others. As a general rule boilers are figured with hard coal as a 
basis and when used for soft coal you must get a larger boiler. Hard coal can 
be burned in most any style of fire-pot while a comparatively long and narrow 
fire-pot is best adapted to soft coal. Our boilers are especially designed for 
burning soft coal, either block or run of mine. 

If you are going to use soft coal, select a boiler that is at least 25% larger 
than actually required for the work. If you find, after figuring all roof glass, 
glass in sides and ends, and after reducing all concrete and woodwork to glass 
equivalent (for which you will find rules in another part of this book), that you 
have a total of say 12,000 feet of glass, select a boiler that will heat 15,000 sq. ft. 
of glass to the temperature desired. This working surplus for a boiler will insure 
economical results and it will be an advantage in many ways. With the extra 
capacity you will be able to get the desired temperature in the greenhouse without 
keeping a high water temperature at the boiler. 

With a low water temperature at the boiler you will not need to fire as hard 
or as often and consequently there will be a saving in fuel and in labor firing 
and removing ashes. 

Another advantage is that in extreme weather your boiler can be operated at 
a high water temperature and heat carried to the greenhouse to take care of the 
low outside temperature. Another advantage is the boiler will last longer for it 
is subject to less strain when operated with a low water temperature than it is 
when continually forced. 

Be careful, though, not to have the boiler too large, for while a mistake 
of this kind is not as serious as that of having boiler too small, it is nevertheless 
not desirable. If boiler is too large you are obliged to use a great quantity of 
coal to hold fire and cover grate surface. Capacity, however, 50 to 75% in 
excess of that need is not too much margin. With this extra surplus your boiler 
will work to good advantage and especially is this true of a high pressure mercury 
system. With a mercury generator it is always desirable to have boiler about 50% 
larger than actually necessary. 

If you will refer to Boiler Tables you will find the number of sq. ft. of glass 
specified that each boiler will heat to various temperatures. 


i 
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How to blow off a Steam Boiler 

A steam boiler should be blown off within one week after it is in operation, 
to remove the unavoidable accumulation of oil, grease etc., that have a tendency 
to cause a boiler to foam, preventing the generation of steam and causing an 
unsteady water line. This can only be done when the boiler is under pressure. 
If one blowing off does not result in a steady water line and clean gauge, the 
operation must be repeated a second, or, if necessary, a third and fourth time. 

1. Attach a blow-off cock to the boiler at lowest point possible. 

2. Close all valves, or, if the mains are valved, close both flow and return 
valves tightly, and also close the cock below the diaphragm regulator on boiler. 

3. With a wood fire and boiler filled to center of water glass, get up a 
pressure of not less than iO to 12 pounds by the steam gauge. 

4. Open the blow-off cock, being careful that sufficient fire is carried to 
maintain a pressure until the last gallon of water is blown out. 

5. Draw any remaining fire and open all fire and flue doors wide. 

6. Allow the boiler to cool down, which will probably take from one-half 
to one hour, then close the blow-off cock and slowly fill boiler to water line. 

7. Open all valves on flow and return lines, the diaphragm cock and also 
the radiator valve. 

8. Rebuild fire. 

9. Repeat the operation until there is a steady water line and a clean gauge 
glass. 


EVERYTHING FOR THE GREENHOUSE. 
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Price List, Repair Parts, Moninger Boilers 


Name of Parts 


ases 


Front Section 

Reg. Intermediate Section . ! 
Special Tapped Section next front 
Special No-Tap Section . 

Reg. Interm ’e Sec. Tapped 
Back Section .... 

Front Base Plate . . . 

Front Base Plate . . . 

Side Base Plate with door 
Side Base Plate (1 grate) 

Side Base Plate (2 grate) 

Side Base Plate (3 grate) 

Side Base Plate (4 grate) 

Comer Base Plates . . 

Back Base Plate .... 
Back Base Plate, covering plate 
Base Plate Cap open . 

Base Plate Cap closed 
Connecting Bar guides on 
over 4 grates . . . 

Ash Pit Door .... 

Ash Pit Door, M. S. or N. 

Draft Door (New Style) 

Draft Door. 

Draft Door Ratchet . 

Draft Door on base side . 

Grate Bar, front or rear hal 
Grate Bar, Intermediate . 

Grate Bar, Intermediate new 

style 

Base Grate Lug 
Base Front Connecting Bar 
Connecting Bar 2 grate . 
Connecting Bar 3 grate . 
Connecting Bar 4 grate . 
Connecting Bar 3 grate N. S 
Connecting Bar 4 grate N. J 
Connecting Bar 5 grate N. S 
Connectii^ Bar 1 grate 
(extenfflon) . . . 

Connecting Bar 2 grate 
Connecting Bar 3 grate 
Shaker Handle . . 

Fire Door .... 

Fire Door Lining . 

Fir Door D^per Wheel 
Fire Door Hinge Lugs 
Fire Door, N. S. . . 

Fire Door Lining, N. S. 

Fire Door Frame, N. 8. 

Clinker Door . . . 

Clinker Door Lining . 

Clinker Door Plate . . . 

Clinker Door N. S. . . . 

Clinker Door Lining N. S. 

Clinker Door Frame, N. S. . 
Clinker Door Plate, N. S. . 
Clinker Door Hinge Lug 
Cleanout Door R. or L. . . 

Cleanout Door Lining, R. or L. 


Serial Numbers 


180 


$20.80 

19.70 

18.80 

20 '.40 
22.50 
1.45 


270-G 

220 270 330 


$28.20 

27.40 

27.40 


$37.10 

37.00 

35.30 


.75 

1.90 


2.80 


1.80 


.30 


.30 

1.00 


27.80 37.50 
30.90 43.80 
1.75 2.40 


.75 

1.90 


2.80 


2.45 


.30 


.30 

1.00 


.30 

.30 

.40 

.40 

.50 


.30 

.30 


.40 

.30 


.50 

1.30 


1.00 

.70 

.30 


.60 

.35 

.65 


.75 

.35 


.30 

.30 

.30 

.40 

.50 


.30 

.30 


.60 

1.10 

.75 

.30 


.40 

.75 


.80 

.55 


.85 

2.60 


4.00 


3.00 


.30 

.30 


.30 

1.15 


.40 

.30 


.70 

1.50 


.30 

.40 


.40 


.30 

.30 

.40 

.75 

1.15 

.90 

.30 

.30 


.60 

.40 

1.00 


$46.30 

42.20 
42.50 

42.80 

50.20 
3.00 
3.00 


.85 

2.55 

3.50 

4.75 


380 


$81.20 

74.20 

70.90 

70.^0 

73.70 

91.10 

5.35 


4.35 


.30 

.30 


.30 


1.25 

.90 

.40 

.30 


.85 

1.90 


3.00 

.30 

.40 


5.65 

1.50 

3.15 

4.15 
5.90 

1.15 
4.35 

.90 

.30 

.30 

.30 

1.75 


Name of Parts 


1.00 

.30 

1.25 

.90 

6.10 


.30 

.30 

.40 

.75 

1.75 

1.25 

.30 

.30 

2.00 

1.25 

1.50 

.90 

.40 

1.15 

1.25 

.50 

1.25 

1.25 

.30 

1.40 

1.15 


.60 


.50 

.60 

.80 


1.10 

2.25 

1.70 


1.00 

.50 

1.40 


.i 

1.00 

.65 


Cleanout Door, R. or L. 

(New Style) .... 
Cleanout Door Lining, R. or L. 

(New Style) .... 
Cleanout Door Frame, R. or ] 
(New Style) .... 
Center Cleanout Door , . 

Center Cleanout Door Lining 
Center Cleanout Door Frame 
Cleanout Door Lugs . . 

Door Catches .... 
Smoke Ell, Right hand . 
Smoke Ell, Left hand 
Smoke Ell, Damper . 

Smoke Ell, Complete 
Smoke Ell, Check door 
Check Door Frame . . 

Check Door Ratchet . . 

Smoke Box Cap . . 

Damper Rod .... 
Damper Rod Lever . . 

Back Damper Rod Clip . 
Damper Connecting Rod 
Front Damper Gauge Clip 
Damper Adjustment Handle 
Damper Handle and Ratchet 

Coil Plate 

Baffle Plate .... 

WatCT Back .... 

Water Bottle .... 

Water Bottle Connections 
Water Colunm . . . 

Water Column Connections 
Diaphragm .... 
Diaphragm Lever . . 

Diaphragm Weight Small 
Diaphragm Weight Large 
Number Plate .... 
Diaphragm Complete 
Diaphragm Rubber . . 

Steam Trimmings Complete 

2- Inch Push Nipple . . 

3- Inch Push Nipple . . 

4- Inch Push Nipple . . 

6-Inch Push Nipple . . 

4-Inch Draw Clamps Each 
6-Inch Draw Clamps Each 
Set 4 Tie Rods 4 Sec. 

Set 4 Tie Rods 5 Sec. 

Set 4 Tie Rods 6 Sec. 

Set 4 Tie Rods 7 Sec. 

Set 4 Tie Rods 8 Sec. 

Set 4 Tie Rods 9 Sec. 

Set 4 Tie Rods 10 Sec. 

Set 4 Tie Rods 11 Sec. 

Flue Brush . . . 

Flue Brush Handle . 

Poker 

Hoe 


Serial Numbers 


180 


220 


1.651 
2.00 
.45 
4.75 
.30 
.30 
N. C. 


.30 

.30 

.30 

1.10 

1.00 

.80 

1.20 

1.50 

3.00 
.30 
.30 
.50 

N. C. 
5.10 

1.00 

8.75 

.30 


2.00 
2.40 
.50 
5.75 
.30 
.50 
N. C, 


.40 


.80 

1.00 

1.10 

1.30 


.40 

.50 

.40 


.30 

.30 

.30 

1.10 

1.00 

.80 

1.20 

1.50 

3.00 
.30 
.30 
.50 

N. C. 
5.10 

1.00 

8.75 


.40 

.40 


1.00 

1.10 

1.30 

1.40 


.60 

.40 

.50 

.40 


270-G 

m 330 380 


.30 

.30 

2.75 

3.00 
.65 

7.00 
.30 
.65 

N. C, 


.30 

.30 

.30 

1.10 

1.00 

.80 

1.20 

1.50 

3.00 
.30 
.30 
.50 

N. C. 
5.10 

1.00 

8.75 


.40 

.60 

1.00 

1.50 


1.30 

1.30 

1.40 

1.60 


1.00 


.50 


1.15 


.30 
.30 
3.65 
3.90 
.85 
9.75 
.50 
.65 
N. C. 


.30 

.30 

.30 

1.10 

1.00 

.80 

1.20 

1.75 

3.00 
.50 
.30 
.50 

N. C. 
5.30 

1.00 
10.00 


1.00 

1.70 

1.15 

1.70 


5.35 

6.50 

1.75 

18.00 

.50 

.65 

2.60 

.30 

.30 


N. C. 


.50 
N. C. 
N. C. 


.40 

.60 

1.00 

1.50 


1.30 

1.60 

1.90 

2.00 


.30 

.30 

1.10 

1.00 

.80 

1.20 

2.00 

3.00 
.50 
.30 
.50 

N. C. 
5.30 

1.00 
12.00 


.40 


1.00 

1.50 


2.25 

2.50 
2.90 
3.20 

3.50 
.60 
.40 
.75 
.75 


Ml above have two less grate bars than number sections and a front and rear half stationary bar. 

^ ^°A chanL Iko ^ ^ Connecting bars were changed January 1st, 1911 on 330 series. 

A change also made from sohd door lugs and catches to loose pattern on 270 and 330 Series. 

When ordering repairs it is positively necessary that Serial Number and Size Number be given as well as an accurate description of parte wanted. 
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Price List, Repair Parts, Moninger Boilers 


Name of Parts 

Serial Numbers 

Name of Parts 

Serial Numbers 

60E 

90A 

320 

230 

WN270 

60E 

90A 

320 

230 

WN270 

Front Section 

S24.20 

$30.60 

$51.30 

$62.00 


Fire Door Handle .... 

.30 

.30 

.30 

.30 

.30 

Plain Middle Section .... 

18.20 

26.80 

41.80 

49.00 


Fire Door Hinge Plate 






Plain Middle Section, Tapped 

18.60 

26.80 

42.20 

51.00 


Clinker Door, R. or L. 




.60 

.65 

Middle Next Back .... 

18.10 



46.00 


Clinker Door Liner, R. or L. 




.40 

.50 

Next Back Section, Tapped . 

18.40 



47.00 


Clinker Door Handle 




.30 

.30 

Bridge Wall Section .... 



49.^ 



Cleanout Door 

2.40 

' 2.75 




Back Section 

26.90 

34.90 

47.80 

57.60 


Cleanout Door Frame 

2.40 

2.40 









46.40 

Cleanout Door Liner 

1.50 

1.26 

1.40 



Plain Middle Section, R. or L. . 





49.00 

Cleanout Door Large, R. or L. . 



2.60 

1.80 

'6.00 

Plain Middle Section, Tapped, 






Cleanout Door Small, R. or L. . 





1.65 

R. or L 





49.30 

Cleanout Door Liner Small, 






Middle Next Back Section, 






R. or L 





.75 

Tapped, L. H 





48.30 

Cleanout Door Hinge Plate, 






Middle Next Back Section, 






Large 






Plain, R. H 





47.60 

Cleanout Door Hinge Plate. 






Middle Section Tapped, ^-inch. 





49.30 

Small 




.40 

.40 

Back Section, R. or L. . . . 





54.00 

Cleanout Door Handle 

.30 

.30 

.30 

.30 

.30 

Strip Closing . . . . 





.80 

Cleanout Door Catch 


N. C. 

N. C. 

N. C. 

N. C. 

Ashpit Door 

2.36 

2.36 

3.i5 

2.76 

3.16 

Hinge Pin Knob 

N. C. 

N. C. 

N. C. 

N. C. 

N. C. 

Ashpit Flap Door .... 

.30 

.30 

.65 

.76 

.75 

Baffle Plate Front 





.60 

Ashpit Flap Door, N. S. . 




.30 


Baffle Plate. R, H. or L. H., 






Ashpit Door Slide .... 

.30 

.30 

.30 

.30 

.30 

(Old Style) 






Ashpit Door Handle .... 

.30 

.30 

.30 

.30 

.30 

Smoke Box Blank .... 

2.25 

3.00 


3.00 

7.20 

Ashpit Door Catch .... 

N. C. 

N. C. 

N. C. 

N. C. 

N. C. 

Smoke Box with Check Opening. 

2.15 

2.70 

‘9.60 

2.70 

7.00 

Base Front 

1.70 

2.40 

2.96 

5.76 

10.15 

Smoke Box Check Frame 



.60 

.70 


Base Back 

2.30 

2.60 

3.80 

3.46 

7.40 

Smoke Box Lid 

.30 

.35 

.36 

.35 

.80 

Base Back Covering Plate . 

.30 

.36 

.36 

.36 

.90 

Smoke Box Damper .... 

.60 

.75 

1.00 

.75 

3.25 

Base Back Plate Catch . 

N. C. 

N. C. 

N. C. 


.30 

Smoke Box Damper Connection . 

.30 

.30 

.30 

.30 

.30 

Back Corrugated Plate 



4.10 



Smoke Box Damper Handle 


N. C. 

N. C. 

N. C. 

1.30 

Back Plain Plate 






Smoke Box Cap 


1.85 


1.80 


Base Side, Blank, 1 Extension . 



1.05 


2.10 

Smoke Box Collar 10 or 12 inch . 


1.20 




Base Side, Blank, 2 Extension . 




‘2.40 

4.. 50 

Smoke Box Seg, Ga\ige Ful’m . 

.30 

.30 

.30 

.30 

.30 

Base Side, Blank, 3 Extension . 




3.70 

6.10 

Smoke Box Segment Gauge . 

.30 

.30 

.30 

.30 

.30 

Base Side, Blank, 4 Extension . 

‘3.i6 

3.20 


4,60 

8.60 

Smoke Box Seg. Gauge Catch 

.30 

.30 

.30 

.30 

.30 

Base Side, Blank, 6 Extension . 

4.16 

3.60 



10.15 

Indirect Damper 






Base Side, Blank, 6 Extension . 

4.66 

4.46 

■4.W 



Water Column 




3.60 

3.60 

Base Side, Blank, 7 Extenson . 

6.30 

4.90 

6.20 



Water Column Connection . 




2.00 

2.00 

Base Side, Blank, 8 Extension . 

6.20 

6.50 

6.00 



Diaphragm 

'3.60 

‘3.60 

'3.60 

3.00 

3.00 

Base Side, Blank, 9 Extension . 

7.30 

,7.10 

6.80 



Diaphragm Lever .... 

.30 

.30 

.30 

.60 

.60 

Base Side, Blank, 10 Extension . 






Diaphragm Weight, I.Argo . 



.50 

.50 

.50 

Base Side Plate Draft Opening 






Diaphragm Weight, Small 

.40 

.40 

.40 

.40 

.40 

4 Section 

2.86 



3.70 


Diaphragm Connection Pipe 

.30 

.30 

.30 

.40 

.40 

Base Side Plate Draft Opening 






Diaphragm Rubber .... 

1.00 

1.00 

1.00 

1.00 

1.26 

6 Section 





8.30 

Diaphragm Complete 

6.00 

6.00 

5.50 

5.80 

6.05 

Base Side Plate Draft Opening 






Steam Trimmings Complete 

8.76 

8.76 

10.00 

10.00 

12.00 

6 Section 

4.36 





Number Plate 

N. C. 

N. C. 

N. C. 

N. C. 

N. C. 

Base Side Plate Draft Opening 






Name Plate 

.30 

.30 

.30 

.30 

1.00 

7 Section 






Nipple 4-inch — C. I 




.50 

.50 

Base Side Plate Draft Opening 






Nipple 5>i-iBich C. I. ... 






8 Section 

6.00 





Nipple 3-inch Steel .... 

.30 

.30 

.30 



Base Side Plate Draft Opening 






Nipple 4-inch Steel .... 






9 Section 

7.20 





Washer l4irge. Square 






Base Side Draft Door 

.36 



.70 

1.26 

Washer Oval 




.40 

.40 

Base Side Draft Door Frame 

.76 



1.90 

4.60 

Washer Medium per Dozen . 

.30 

.30 

.30 

.30 

.30 

Grate Middle 

.90 

1.76 

’2.30 

3.20 

6.00 

Washer 2 -inch, per K Doz. 




.30 

.30 

Grate One-half Stationary 

.60 

.80 

1.90 

1.20 

2.20 

Washer 2-inch, per H Doz. . 




.30 

.30 

Grate Middle A Style 


1.20 




Washer, Small, per H Doz. . 

.30 

.30 

.30 

.30 


Grate One-half Stationary, 






Washer, Large 

.30 

.30 

.30 



A Style . . . . 


.40 




Thumb Screw 

N. C. 

N. C. 

N. C. 

N. C. 

N. C. 

Grate Rest per Section . 


. .26 

.26 



Thumb Latch 

N. C. 

N. C. 

N. C. 

N. C. 

N. C. 

Grate Ix>ck 




.30 

.30 

Sets 4 Tie Rods 4 Secs. . 

.70 





Short C/onnecting Bar 

.30 

.30 

.30 

.50 

.60 

Sets 4 Tie Rode 6 Secs. . 

.90 

1.60 


1.20 


Long Connecting Bar per Grate . 

.20 

.20 

.20 

.30 

.30 

Sets 4 Tie Rods 6 Secs. . 

1.00 

1.10 

1.20 

1.40 

’2.60 

Front Short Connecting Bar 

.30 


.30 

.50 


Sets 4 Tie Rods 7 Secs. . 

1.20 

1.30 

1.30 

1.60 

2.25 

Shaker Shank 

.36 

.36 

.30 

.90 

1.20 

Sets 4 Tie Rods 8 Secs. . 


1.40 

1.40 

1.80 

2.50 

Shaker Fulcrum 

.30 

.30 

.30 

.40 

.50 

Sets 4 Tie Rods 9 Secs. . 


1.60 

1.60 

2.00 

2.90 

Shaker Handle 

.60 

.50 

.60 

.50 

.60 

Sets 4 Tie Rods 10 Secs. . 




2.20 

3.20 

Fire Door ....... 

1.60 

2.20 

2.25 

2.25 


Sets 4 Tie Rods 11 Secs. . 






Fire Door Frame 

2.86 

2.65 

2.15 


1.90 

Sets 4 Tie Rods 12 Secs. . 





3.80 

Fire Door, R. or L 






Hoe 

.50 

.50 

.60 

1.00 

1.25 

Fire Door Liner, R. or L. 





.70 

Poker 

.50 

.50 

.60 

1.26 

1.50 

Fire Door Liner 

1.00 

1.00 

.85 

1.00 


Flue Brush 

.76 

.75 

.76 

1.00 

1.20 

Fire Door Wheel 

.30 

.30 

.30 

.30 

.30 

Flue Brush Handle .... 

.40 

.40 

.40 

.60 

.60 

Fire Door Catch 













This Series has 3 Rods in Set. 

The 60E Series has one less middle grate bar than number of sections 
and a front and rear half bar. 

The (90A and 320) Series have two less intermediate grate bars than 
number of sections and a front and rear half bar. The (230 and 
WN270) Series have one less intermediate grate bar than number of 
sections and a front half bar. 

NOTE — ^20-inch grate 50A, SOB and 660 Series same as 60E Series 
except grates and shaker attachments. 600 and 630 Series same as 
above except having plate front and back. 20 Series same as 60E 
Series. 

24-inch grate. 

70 Series (without 1004) same as 90A Series except having plate front 
and back. 70 Series (with 1904) same, with wftt^r front and back. 


G. O. doors same but fire door larger on plate front. 

90 and 90A Series are the same except latter has double shake over 
six sections. 

24 and 24B Series same as 90 and 90A Series Sunray. 

32-inch grate. 

80 Series (without 1904) same as 320 Series except having plate front 
and back, 80 Series (with 1004) same, with water front and back. 
C. O. doors same but fire door larger on plate front. 800 Series same 
as 80 Series dated 1901, also same as 320 Series except slight difference 
in intermediate section, although interchangeable. 

32B Series same as 800 Series. 

32 Series same as 320 Series. 

Letters found with size numbers of Boilers indicate some change and 
should always be given when ordering repairs. 


EVERYTHING FOR THE GREENHOUSE. 


247 


Pipe, Fittings, Valves, etc. 

In presenting this catalog to the trade, we have endeavored to furnish as 
completely as a book of this size will permit, all the general information necessary 
•in readily selecting goods to meet the majority of requirements. 

We have purposely avoided going into lengthy and confusing details, regard- 
ing unimportant dimensions and much other subject matter, that in most cases, 
can be better and more clearly handled by correspondence and special circulars. 

Our many customers will understand that we are prepared to take care of 
their needs promptly and satisfactorily along this line. We carry a complete 
line, of the goods shown, in stock at Chicago and are in a position to fill orders on 
short notice. We are also prepared to cut and thread large sizes of pipe and make 
up headers, mains, etc., complete from drawings. Estimates cheerfully furnished. 

TERMS. 

2% 10 days; net 30 days, or cash unless otherwise agreed on. 

Prices subject to change without notice. 

No claims allowed unless made within ten days of receipt of goods. 

Contracts subject to strikes, accidents or other causes beyond our control. 

No goods taken back without first obtaining our consent to return. 

All defective goods will be replaced. 

No charges for labor or expense required to repair defective goods, or occa- 
sioned by them, will be allowed. If the goods are defective, the measure of the 
damage is the price of the defective goods only. 

Carriers are responsible for all goods damaged or lost in transit. 

For terms on pipe see pipe list. 

Be careful to give figure numbers when shown and state sizes and styles 
wanted clearly. This will help eliminate mistakes. 
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STANDARD STEAM, GAS AND WATER 

PIPE 

Black and Galvanized. 


Nominal 

Inside 

Diameter 

Actual 

Outside 

Diameter 

Price 

Per Foot 

Nominal 

Thickness 

Nominal 
Weight 
per Foot 

Number of 
Threads 
per Inch of 
Screw 

Vs 

0.40 

$o.o5y2 

.068 

.245 

27 

y4 

0.54 

.06 

.088 

.425 

18 

% 

0.67 

.06 

.091 

.568 

18 

¥2 

0.84 

.OSVs 

.109 

.852 

14 

% 

1.05 

.iiy2 

.113 

1.134 

14 

1 

1.31 

.17 

.133 

1.684 

ID/a 

1 V 4 

1.66 

.23 

.140 

2.281 

iiy2 

iy2 

1.9 

.27y2 

.145 

2.731 

ID/g 

2 

2.37 

.37 

.154 

3.678 

iiy^ 

2yz 

2.87 

.58y2 

.203 

5.819 

8 

3 

3.5 

.76y2 

.216 

7.616 

8 

SVa 

4.00 

.92 

.226 

9.202 

8 

4 

4.5 

1.09 

.237 

10.889 

8 

. ^y2 

5.00 

1.27 

.247 

12.642 

8 

5 

5.56 

1.48 

.258 

14.810 

8 

6 

6.62 

1.92 

.280 

19.185 

8 

7 

7.62 

2.38 

.301 

23.769 

8 

8 

8.62 

2.50 

.277 

25.000 

8 

9 

9.68 

3.45 

.342 

34.188 

8 

10 

10.75 

3.20 

.279 

32.000 

8 

11 

11.75 

4.63 

.375 

46.247 

8 

12 

12.75 

4.50 

.330 

45.000 

8 


Unless otherwise ordered, black pipe, random lengths, with thread and 
coupling, will be shipped. 

For cut lengths an extra charge will be made above random lengths. 

For pipe smoothed on the inside, known as plugged and reamed, an extra 
charge will be made above regular pipe. 

For galvanized pipe an extra charge will be made above black. 

For asphalted pipe an extra charge will be made above black. 
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EXTRA STRONG STEAM, GAS AND WATER PIPE 

Card weight subject to the usual variation of 5 per cent. 


Size, 

Inches 

Nominal 

Outside 

Diameter 

Nominal 

Inside 

Diameter 

Nominal 

Thickness 

Nominal 
Weight 
per Foot 

Price 
per Foot 

Vs 

.405 

.215 

.095 

.314 

$ .12 

Va. 

.540 

.302 

.119 

.535 

.07% 

% 

.675 

.423 

.126 

.738 

.07y2 

y2 

.840 

.546 

.147 

1.087 

.11 

% 

1.050 

.742 

.154 

1.473 

.15 

1 

1.315 

.957 

.179 

2.171 

.22 

m 

1.660 

1.278 

.191 

2.996 

.30 

1% 

1.900 

1.500 

.200 

3.631 

.36y2 

2 

2.375 

1.939 

.218 

5.022 

.5oy2 

2y2 

2.875 

2.323 

.276 

7.661 

.77 

3 

3.500 

2.900 

.300 

10.252 

1.03 

3% 

4.000 

3.364 

.318 

12.505 

1.25 

4 

4.500 

3.826 

.337 

14.983 

1.50 

4y2 

5.000 

4.290 

.355 

17.611 

1.80 

5 

5.563 

4.813 

.375 

20.778 

2.08 

6 

6.625 

5.761 

.432 

28.573 

2.86 

7 

7.625 

6.625 

.500 

38.048 

3.81 

8 

8.625 

7.625 

.500 

43.388 

4.34 

9 

9.625 

8.625 

.500 

48.728 

4.90 

10 

10.750 

9.750 

.500 

54.735 

5.48 

11 

11.750 

10.750 

.500 

60.075 

6.10 

12 

12.750 

11.750 

.500 

65.415 

6.55 


Extra Strong and Double Extra Strong will be shipped in random lengths 
and plain ends unless otherwise ordered. 

For pipe fitted with threads and couplings an extra charge will be made 
above regular. 

For cut lengths an extra charge will be made above random. 

For galvanized or asphalted an extra charge will be made above black. 

PIPE TRADE CUSTOMS 

Quotations subject to change without notice. Sales subject to strikes, 
accidents or causes beyond our control. 

Every piece of Pipe, Tubing, Casting, Boiler Tube, Line pipe, etc., is care- 
fully tested, but as it is impossible to always detect imperfections, the only guaran- 
tee that is given is to replace such goods as prove defective. Under no circum- 
stances are we responsible for any damages beyond the price of the goods. No 
charges for labor or expense required to repair defective goods or occasioned by 
them will be allowed. If the goods are defective, the measure of damages is the 
price of the defective pieces. 

Claims for shortage or deductions for erroneous charges must be promptly 
presented or will not be allowed. 

Special goods made to specification, where buyer is to inspect, must be in- 
spected and accepted before shipment is made. After shipment is made our 
responsibility ceases. 
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WROUGHT IRON NIPPLES 




CLOSE SHOULDER 

FIG. 50. FIG. 51. 

TABLE OF SIZES AND LENGTHS KEPT IN STOCK 


LENGTH 

, INCHES. 

cn 

» 

B 

PRICES. 

«5 

1 

O 

1 Short. 

Long. 

O 

B 

N 

55 

Close 

or 

Short. 

Long. 


It 

2 

2t 

3 

CO 

1 

t 

.04 

.06 

_i 

H 

2 

2i 

3 

34 

i 

.04 

.06 

1 

H 

2 

2t 

3 

3t 

1 

.04 

.06 

H 

It 

2 

2t 

3 

3t 

t 

.05 

.07 

It 

2 

2t 

3 

3t 

4 

1 

.06 

.09 

n 

2 

2i 

3 

3t 

4 

1 

.08 

.13 

ii 

2t 

3 

3i 

4 


It 

.11 

.17 

If 

2t 

3 

3t 

4 

4t 

It 

.13 

.20 

2 

2t 

3 

3i 

4 

4t 

2 

.18 

.27 


3 

3t 

4 

4t 

5 

24 

.39 

.59 

a 

3 

3t 

4 

4t 

5 

3 

.48 

.72 

2} 

4 

4t 

5 

5t 

6 

3t 

.75 

1.05 

3 

4 

4t 

5 

5t 

6 

4 

.85 

1.20 

3 

4 

4t 

5 

5t 

6 

4t 

1.25 

1.70 

3i 

4t 

5 • 

5t 

6 

6t 

5 

1.55 

2.45 

3i 

4t 

5 

5i 

6 


0 

1.85 

2.90 

!i 

5 





7 

3.20 


3i 

5 





8 

3.55 


4 

5 





9 

5.25 


4 

5 





10 

6.75 


4 

5 





12 

8.00 



PRICE OP EXTRA LONG NIPPLES. 


4 

5 

6 

7 

8 

9 

10 

11 

12 

.07 

.08 

.10 

.12 

.11 

.15 

.17 

.18 

.19 

.07 

.08 

.10 

.12 

.14 

.15 

.17 

.18 

.19 

.07 

.08 

.10 

.12 

.14 

.15 

.17 

.18 

.19 

.08 

.10 

.12 

.14 

.16 

.18 

.20 

.22 

.23 


.11 

.13 

.17 

.18 

.20 

.22 

.24 

.26 


.15 

.18 

.23 

.25 

.28 

.31 

.34 

.36 


.20 

.24 

.29 

.33 

.36 

.40 

.44 

•47 


.25 

29 

.36 

.40 

.45 

.50 

.54 

.59 


.32 

.38 

.50 

.54 

.59 

.65 

.72 

.77 



.68 

.90 

.97 

1.06 

1.17 

1.26 

1.35 



.85 

1.08 

1.20 

1.33 

1.45 

1.58 

1.70 




1.30 

1.45 

1.60 

1.75 

1.90 

2.05 




1.52 

1.69 

1.87 

2.05 

2.22 

2.40 




2.25 

2.50 

2.75 

2.95 

3.17 

3.40 




2.58 

2.83 

3.10 

3.35 

3.60 

3.85 




3.05 

3.35 

3.70 

'4.00 

4.30 

4.65 



3.60 

4.05 

4.45 

4.90 

5.30 

5.75 

6.15 



4.05 

4.55 

5.05 

5.50 

6.00 

6.50 

7.00 





6.50 

7.10 

7.75 

8.40 

9.00 





8.25 

8.90 

9.70 

10.40 

11.15 




110.00 

10.80 

11.75 

12.70 

13.65 


Nipples larger than 12 inch made to order and charged as cut pipe, and 
threads extra. ^ 


f 
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WROUGHT IRON NIPPLES 

PLAIN, RIGHT AND LEFT 


TABLE OF SIZES AND LENGTHS 


LENGTH. INCHES. 

Size, Inches. 

PRICES. 

PRICE OF EXTRA LONG NIPPLES. 

I Close. 

o 

w 

Long. 

Close 

or 

Short. 

Long. 

Inches. 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1 

If 

2 

2f 

3 

3f 

f 

.05 

.08 

.09 

.11 

.13 

.16 

.18 

.20 

.23 

.25 

.27 


H 

2. 

2f 

3 

3f 

i 

.05 

.08 

.09 

.11 

.13 

.16^ 

.18 

.20 

.23 

.25 

.27 

1 

If 

2 

2f 

3 

3f 

1 

.05 

.08 

.09 

.11 

.13 

.16 

.18 

.20 

.23 

.25 

.27 

H 

If 

2 

2f 

3 

3f 

f 

.07 

.10 

.11 

.13 

.16 

.18 

.21 

.24 

.27’ 

^29 

.31 

IS 

2 

2f 

3 

3f 

4 

i 

.08 

.12 


.15 

.17 

.23 

.25 

.27 

.29 

.32 

.35 

H 

2 

2f 

3 

3f 

4 

1 

.11 

.18 


.20 

.24 

.31 

.33 

.37 

.41 

. .45 

;48 

If 

1 

1 

3 

3f 

4 

4f 

If 

.15 

.23 


.27 

.32 

.39 

.45 

.50 

.55 

.60 

.65 

li 

2f 

3 

3f 

4 

4f 

u 

.18 

.27 


.34 

.39 

.48 

.52 

.60 

.67 

.72 

.80 

2 

2f 

3 

3f 

4 

4f 

2 

.24 

.36 


.43 

.51 

.67 

.72 

.80 

.87 

.96 

1.03 


3 

3f 

4 

4f 

5 

2f 

3 

3f 

.52 

.79 



.91 

1.20 

1.30 

1.40 

1.55 

1.68 

1.80 


3 

3f 

4 

4f 

5 

.65 

.96 

• 



1.13 

1.44 

1.60 

1.77 

1.93 

2.10 

2.271 

2f 

4 

44 

5 

5f 

6 

1.00 

1.40 




1.75 

1.95 

2.15 

2.35 

2.55 

2.75 

3 

4 

4f 

5 

5f 

6 

4 

1.15 

1.60 




2.00 

2.25 

2.50 

2.75 

3.00 

■ 3.25 


ADD 60 PER CENT TO ABOVE PRICES FOR GALVANIZED RIGHT AND LEFT NIPPLES, 
SPECIAL DISCOUNT ACCORDING TO QUANTITY ORDERED 
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WROUGHT IRON NIPPLES 

GALVANIZED 

RIGHT HAND 


TABLE OF SIZES AND LENGTHS 


LENGTH, INCHES. 

Size, Inches. 

PRICES. 


1 Close. 

1 Short. 

Long. 

Close 

or 

Short. 

Long. 


4 

4 

1 ^ 

2 

2 ^ 

^ 3 

34 

4 

.06 

.11 

.12 

i 

1 ^ 

2 

24 

^ 3 

34 

4 

.06 

.11 

.12 

1 


2 

24 

4 3 

34 

' 1 

.06 

.11 

.12 

H 

1 ^ 

2 

2 i 

^ 3 

34 

4 

.06 

.11 

.13 

n 

2 

24 

3 

34 

! 4 

f 

.08 

.14 


H 

2 

24 

3 

34 

4 

1 

.11 

.19 


If 

24 

3 

34 

4 

4 i 

14 

.17 

.29 


14 

24 

3 

34 

4 

44 

14 

.21 

.35 


2 - 

24 

3 

34 

4 

44 

2 

.27 

.47 



3 

34 

4 

44 

5 

24 

.56 

.86 



3 

34 

4 

44 

5 

3 

.70 

1.10 


24 

4 

44 

5 

•54 

6 

34 

1.20 

1.70 


3 

4 

44 

5 

54 

6 

4 

1.35 

1.87 


3 

4 

44 

5 

54 

6 

44 

1.85 ! 

2.60 


34 - 

44 

5 

54 

6 

64 

5 

o 

CO 

3.15 


34 

44 

5 

54 

6 

64 

6 

2.80 4 

1.25 


34 

5 





7 

4.25 



Si i 

5 





8 

5.00 




PRICE OF EXTRA LONG NIPPLES. 


5 

6 

7 

8 

9 

10 

11 

12 

2 .!( 

) .i: 

r . 2 ] 

i .24 

: .26 

1 . .29 

' .31 

.34 

2 .U 

> . 1 ': 

1 .21 

: .24 

.26 

.29 

.31 

.34 

2 At 

> a : 

1 .21 

1 .24 

.26 

.29 

.31 

.34 

3 .16 

> .16 

5 .26 

i .26 

.28 

.31 

.33 

.36 

.16 

i .21 

L .26 

1 .29 

.32 

,35 

.38 

.41 

.24 

: .26 

5 .34 

.38 

.42 

.47 

.51 

.55 

.32 

: .36 

! .45 

.51 

.57 

.63 

.69 

.75 

.39 

.46 

1 .55 

.63 

.70 

. 77 - 

.84 

.91 

.52 

.61 

.74 

.83 

.93 

1.03 

1.13 

1.23 


1.00 

1.26 

1.41 

1.56 

1.71 

1.86 

2.01 


1.30 

1.60 

1.80 

2.00 

2.20 

2.40 

2 . 60 - 



2.10 

2.35 

2.60 

2.85 

3.15 

3.40 



2.30 

2.60 

2.90 

3.20 

3.50 

3.80 



3.30 

3.65 

4.05 

4.45 

4.85 

5.25 



3.75 

4.20 

4.60 

5.00 

5.40 

5.85 



1.50 

5.00 

5.55 

6.05 

6.60 

7.15 


1 . 95 ; 

5.65 1 

6.35 

7.05 ' 

7.75 1 

B .45 

9.20 

n 

>.806 

i .65 ’ 

7.50 J 

S .35 1 

^.25 1 

O.ioj] 

III 
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R. AND L. NIPPLES WITH HEXAGON CENTERS 

MALLEABLE IRON 



Size Inches 

i 


i 

f 

1 

n 

H 

2 

Price Each 

.20 

.20 

.20' 

.25 

.30 

.40 

.50 

.70 


Gight Hand Hexagon Nipples made to order at a special price. 


LONG SCREWS 

WITH COUPLING AND LOCK-NUT FACED 



FIG. 53. 


Size 


i 


i 

1 

1 

u 

H 

2 

2i 

3 


4 

Standard Length . . Inches 


3 


4 


5 

5^ 

6 

7 

8 


9 

irrice 


.30 

.35 

.40 

.55 

.75 

1.00 

1.30 

1.70 

2.70 

3.70 

5.40 

Km 

irnce, Galvanized . . . Each 

.35 

,40 

.50 

.66 

1.00 

1.25 

1.60 

2.10 

3.10 

4.70 

6.50 

KtE 


Long Screws, longer than Standard, made to order and charged as Cut Pipe. 

Threads, Couplings and Lock-Nuts, extra. 

Long Screws made to order from extra heavy pipe. 


LOCK-NUT NIPPLES 

MADE TO ORDER AND CHARGED AS CUT PIPE, THREADS EXTRA 


STANDARD THREADS FOR WROUGHT IRON PIPE 


Size. ..... 


i 

i 

f 

i 

1 

1 

H 

H 

2 


3 


4 

Price . .. . . 

. . . Each 

.05 

.05 

.05 

.06 

.05 

.06 

.07 

.08 

.10 

.15 

.20 

.25 

.35 

Size 



5 

6 

7 

8 

9 

10 

12 

14 

16 

18 

20 


Price . . . . 


.45 

.55 

.70 

.85 

1.00 

1.25 

1.50 

2.50 

3.50 

5.00 

8.00 

10.00 
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STANDARD 

WROUGHT IRON COUPLINGS 


FIG. 54. 


Size of 
Pipe. 

Inches. 

Actual 

Outside 

Diameter. 

Inches. 



Length of 
Coupling. 

Inches. 

Weight of 
Coupling. 

Pounds. 

No. of 
Threads 
per Inch 
of Screw. 

Black. 

Each. 

Gal- 

vanized. 

Each. 

Right and 
Left. 
Black. 
Each. 

Right 

Hand. 

Faced. 

Each. 

Right 

Hand. 

Paced. 

Gal- 

vanized. 

Each. 

i 

hi 

if 

yV 

27 - 

.05 

.06 




i 

!l 

1 

iV 

18 

.05 

.06 

.07 

.09 

.14 

f 

H 

1/j 

A 

.18 

.06 

.08 

.08 

.10 

.15 

i 


liV 

A 

14 

.07 

.10 

.11 

.12 

.18 

f 

. IH 

liV 

4 

14 

.10 

.13 

.15 

.16 

.24 

. 1 

m 

If 

f 

114 

.13 

.18 

.20 

.22 

.33 

H 

2 

IM 

Iff 

114 

.17 

.25 

.25 

.30 

.45 

H 

2^1 

2A 

11 

114 

.21 

.32 

.30 

.40 

.60 

2 

211 

2i'r 

14 

114 

.28 

.40 

.50 

.50 

.75 


Sii 

21i 

14 

8 

.40 

.55 

.85 

.70 

1.00 

3 

46V 

3 

3iV 

8 

.60 

.80 

1.20 

.90 

1.35 


44 

34 

34 

8 

.80 

1.05 

1.60 

1.20 

1.80 

4 


34 

44 

8 

1.00 

1.40 

2.00 

1.50 

2.25 

44 

bhi 

34 

44 

8 

1.50 

2.00 


2.10 


5 

64 

3H 

6f 

8 

1.65 

2.25 


2.40 


6 

7H 

3H 

84 

8 

2.40 

3.25 


3.60 


7 

Slh 

4A 

114 

8 

3.25 





8 


4A 

I5i 

8 

4.25 

1 



9 

lOJI 

5f 

201 

8 

5.50 

1 



10 

114 

64 

26f 

8 

7.50 

1 



12 

13!^ 

64 

40i 

8 

10.001 1 1 




FIG. 


MALLEABLE IRON COUPLINGS 

RIBBED, RIGHT AND LEFT 


Size 


4 

1 

4 

1 

1 

14 . 

14 

2 

Price, Plain 


.04 

.06 

.08 

.12 

.16 

.25 

.36 

.52 

Price, Galvanized .... 


.06 

.09 

.10 

.17 

.25 

.35 

.55 

.75 
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STEAM AND GAS FITTINGS 

ELBOWS 

CAST IRON 


STRAIGHT 


Size 


i 

« 


1 

1 

u 

a 

2 


3 

Price, R. H 


.05 

.05 

.06 

.08 

.10* 

16 

.20 

.28 

.50 

.75’ 

Price, R. and L 


.06 

.06 

.07 

.09 

.12 

.18 

.23 

.32 

.60 

.85 

Price, R.H., Galvanized. Each 

.10 

.10 

.12 

.16 

.21 

.32 

.40 

.56 

1.00 

1.50 

Price, Pitched 





.10 

.13 

.20 

.25 

.35 j 

.65 

1.00 

Size 



4 


5 

6 

7 

8 

9 

10 

12 

Price, R. H 

.... Each 

1.05 

1.20 

1.75 

2.00 

2.75 

4.70 

6.75 

9.00 

13.50 

20.00 

Price, R. H. , Galvan ized. Each 

2.10 

2a6 

3.50 

4.00 

5.50 

9.40 

13.50 

18.00 

27.00 

40.00 

Price, Pitched 


1.30 

1.50 











REDUCING ELBOWS 


CAST IRON 


Size 



1 

1 

li 


2 


3 


Price 


.07 

.09 

.12 

.18 

.23 

.32 

.60 

.85 

1.20 

Price, Galvanized. . , 


.14 

.18 

.24 

.36 

.46 

.64 

1.20 

1.70 

2.40 

Size 

. Inches 

4 


5 

6 

7 

8 

9 

10 

12 

Price 


1.40 

2.00 

2.30 

3.15 

5.40 

7.75 

10.50 

15.50 

23.00 

Price, Galvanized. . , 


2.80 

4.00 

4.60 

6.30 

10.80 

15.50 

21.00 

31.00 

46.00 



45° ELBOWS 

CAST IRON 


Size 


f 

i 

f 

1 

li 


2 

2i 

3 

H 

Price 


.06 

.07 

.10 

.12 

.19 

.24 

.34 

.60 

.90 

1.25 

Price, Galvanized . . Each 

.12 

.14 

.20 

.24 

00 

CO 

.48 

.68 

1.20 

1.80 

2.50 

Size 

Inches 

4 

4i 

5 

6 

7 

8 

9 

10 

12 


Price 


1.45 

2.20 

2.50 

3.45 

5.90 

8.50 

11.25 

17.00 

25.00 


Price, Galvanized . . Each 

2.90 

4.40 

5.00 

6.90 

11.80 

17.00 

22.50 

34.00 

50.00 
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FIG. 59 


ELBOWS 

MALLEABLE IRON 

STRAIGHT AND REDUCING 


Size 


i 

i 

% 

i 


1 

li 

li 

Price, R. H 


.06 

. .07 

08 

.10 

.15 

.22 

.25 

35 

Price, R. and L 



.09 

.u 

.13 

.17 

.25 

.30 

.40 

Price, Galvanized, R. H. . 



.09 

.11 

14 

.20 

.32 

.40 

.60 

Size 


2 

2i 

3 

H 

4 


5 

6 

Price, R. H 


.50 

.90 

1.50 

2.25 

3.00 

3.50 

4.00 

^50) 

Price, R. and L 


.65 








PHce, Galvanized, R. H. . 

. , . Each 

.90 

1.50 

2.60 

3.75 

5.00 






45° ELBOWS 

MALLEABLE IRON 


F10. 60. 


Size 


i 

f 

i 

f 

1 

li 

li 

2 

Price 


.08 

.10 

.12 

.18 

.26 

.36 

.54 

.82 

Price, Galvanized .... 


.12 

.15 

.20 

.25 

.40 

.50 

.85 

1.35 

Size 


2i 

3 

H 

4 

4i 

5 

6 


Price 


1.25 

2»50 

3.25 

4.50 

5.25 

6.00 

7.50 


Price, Galvanized .... 


1.90 

3.75 

4.75 

6.75 







STREET ELBOWS 

MALLEABLE IRON 


FIG. 61. 


Size 


i 

f 

i 

i 

1 

li 

li 

2 

2i 

Price 


.10 

10 

12 

.20 

.25 

.40 

.55 

.90 

1.50 

Price, Galvanized.-. . 


.12 

12 

15 

28 

.35 

.55 

.80 

1.30 




EVERYTHING FOR THE GREENHOUSE. 


257 



STRAIGHT 


Size . . . 

. Inches 

i 

I 

i 

i 

1 

H 

H 

2 

2i 

3 

Price . . 

. . Each 

.08 

00 

o 

.09 

.12 

.15 

.23 

.29 

.41 

.73 

1.10 

Price, Gab . 

. .Each 

.16 

.16 

.18 

.24 

.30 

.46 

.58 

.82 

1.46 

2.20 

Size . . . 

. Inches 

3^ 

4 


5 

6 

7 

8 

9 

10 

12 

Price . . 

. . Each 

1.50 

1.75 

2.55 

3.00 

4.00 

6.80 

9.75 

13.00 

19.50 

29.00 

Price, Gal?. 

. . Each 

3.00 

3.50 

5.10 

6.00| 

8.00 

13.60 

19.50 

26.00 

39.00 

58.00 



FI a. §3. 


REDUCING TEES 

CAST IRON 


Size .... 



f 

1 

H 

H 

2 

2i 

3 

3i 

Price . . . 


.10 

.14 

.17 

.27 

.33 

.47 

' .83 

1.25 

1.75 

Price, Gal? . 

. . .Each 

.20 

.28 

.34 

.54 

.66 

.94 

1.66 

2.50 

3.50 

Size . , . . 

. Inches 

4 

4i 

5 

6 

7 

8 

9 

10 

12 

Price . . 


2.00 

2.95 

3.50 

4.60 

7.80 

11.25 

15.00 

22.50 

33.50 

Price, Gal? . 

. . . Each 

4.00 

5.90 

7.00 

9.20 

15.60 

22.50 

30.00 

45.00 

67.00 



The object of these Fittings is to prevent lodging places for water, which 
always is the case where double reducing Fittings are used. 

Some engineers believe that the lodgment of water causes the pipe to eat 
away hy rust. 

In ordering these Fittings, always accompany order with a sketch showing 
permanent position. 

Parties desiring R. and L. Tees will please state, when ordering, which hole is 
to be tapped left hand. Such goods can always be furnished to order. 


! 
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TEES 

MALLEABLE IRON 

STRAIGHT AND REDUCING 


Size 

.... Inches 

i 

i 

f 


i 

1 

n 

n 

Price 

Each 

.07 

.08 

.09 

.11 

.15 

.25 

.30 

.45 

Price, Galvanized .... 

Each 

.09 

.10 

.13 

.16 

.20 

00 

CO 

.50 

.70 

Size 

.... Inches 

2 

2i 

3 

31 

4 

4i 

5 

6 

Price 

Each 

.60 

1.05 

1.70 

2.50 

3.40 

4.25 

5.00 

7.70 

Price, Galvanized .... 


1.00 

1.90 

3.00 

4.25 

5.75 



1 



SERVICE TEES 


MALLEABLE IRON 


Size 

. . . Inches 

i 

r 

1 

li 


2 

2i 

Price 


.15 

.25 

.35 

.50 

.75 

1.15 

2.00 

Price, Galvanized . . 


.20 

.35 

.50 

.70 

1.10 

1.65 




FOUR WAY TEES 

MALLEABLE IRON 


Size Inches 

f 

i 

i 

1 

li 


2 

Price Each 

.12 

.14 

.20 

.35 

.50 

.80 

1.25 



DROP TEES 

MALLEABLE IRON 


. 

Size 


f 

i 

4 

1 

Price 


.10 

.14 

.22 

.30 

Price, Galvanized 


.15 

.25 

.40 

.55 

I^rice, with Drop 2^ inches long 


.12 





left jband, S\ich goods can always be furnished to order. 
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Size 


1 

i 

1 

1 

u 


2 

Price 


.08 

.10 

.18 

.30 

.45 

.60 

1.00 

Price, Galvanized 


10 

15 

25 

45 

65 

90 

1.50 


DROP ELBOWS 

MALLEABLE IRON 


Size . 


i 

t 


1 

Price 


.06 

.08 

.12 

.20 

Price, Galvanized . . 



.12 

.20 

.35 



FIG. 71. 



DROP ELBOWS 

MALLEABLE IRON 

WITH DROP 2J4 INCHES LONG 


FIG. 7A, 



ixf 

fxf 






.10 

.10 

Price, Galvanized 


.18 

.18 


JOHN C. MONINGER CO, 


CROSSES 



FIG.131 


riQ.l3Z. 


CROSSES CAST IRON STRAIGHT 


Size 




1. 

U 

U 

2 


3 


Price . . 

Price, Galvanized . . . . 

Each 

.... Each 

SO . IG 
.32 

$0.22 

.44 

SO. 27 
.54 

$0.42 

.84 

$0.53 

1.06 

$0.75 
1 .-50 

$1.30 

2.60 

$2.00 

4.00 

$2.70 

5.40 

Size 


4 

4J 

5 

6 

7 

8 

9 

10 

12 

Price 


3. If) 

4. GO 

5.50 

7.25 

12.25 

17.50 

23.50 

35 . 00 

52.50 
105. 00 

Price, Galvanized . . . . 

..... Each 

6.30 

9.20 

11.00 

14.50 

24 . 50 

35 . 00 

47.00 

70.00 


REDUCINQ CROSSES— CAST IRON 


Size Inches 

r. 


1 

M 


2 

21 

3 

3i 

Price Each 

Price. Galvanized Each 

$0.18 
. .36 

$0.25 
; -.50 

$0.30 

.60 

$0.46 

.92 

$0.60 

1.20 

SO. 83 
1.66 

$1.45 

2.90 

$2.20 

4.40 

$3.00 

6.00 

Size Inches 

4 


5 

6 * 

f 7 

8 

9 

10 

12 

Price . Each 

Price, Galvanized Each 

3 . 50 
7.00 

5 . 00 
10.20 

6 . 00 
12.00 

8.00 

16.00 

13.50 

27.00 

19.25 

38.50 

26 . 00 
52.00 

38.50 
77 . do 

58.00 

116.00 


CROSSES— MALLEABLE IRON 


Straight and Reducing 


Size . ........... 

Inches 

i 

•.t 

.V 

T 

* T 

1 

M 


2 

2i 

3 

3^ 

4 

5 

Price 


$.08 


,12 

.20 

.30 

.40 

.60 

1.00 

1 .75 

3.00 

3.25 

5.25 

7.50 

Price, Galvanized 

. Each 



. 17 

.25 

.45 

.60 

.90 

1.50 

2.75 

4.50 


8.00 



In ordering crosses be careful to give measurements of all openings. 
Make a little sketch on your order and there will be no mistake made. 

We also make split crosses, not threaded, for one inch pipe. Prices 
quoted on request. 
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i 

i 

3 

f 

1 

1 

li 


.18 

.18 

.20 

.22 

.27 

.33 

.46 

Price, Galvanized ,Each 

.27 

.27 

.30 

.33 

.40 

.50 . . 

.70 


If 

.2 

2i 

3 

3^ 

4 


Each 

.58 

.75 

1.55 

2.10 

3.65 

4.35 . 


-Price, Galvanized.. . , , . .Each 

.90 

1.15 

2.35 

3-. 15 

5.50 

6.50 




FLANGE UNIONS 

CAST IRON 


FACED 


gasket extra 


Size 

Price 

Price, Galvanized.. 


% 

.46 

.92 

1 

.52 

1.04 

IV 4 

.64 

1.28 

IVg 

.78 

1.56 

2 

1.00 

2.00 

2% 

1.25 

2.50 

3 

1.50 

3.00 

Size 

Price 

Price, Galvanized. . 


3y2 

1.80 

3.60 

4 

2.10 

4.20 

4% 

2.70 

5.40 

5 

3.15 

6.30 

6 

3.95 

7.90 

7 

5.50 

11.00 

8 

7.00 

14.00 
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FIG. 73. 


RETURN BENDS 

CAST IRON 

CLOSE PATTERN 


Size 



i 

1 

If 

If 

2 

2f 

3 

Price, Right Hand 

. . . Each 

.18 

.20 

.22 

.28 

.40 

.57 

1.20 

1.70 

Price, Right and Left. . . . 

. . . Each 

.21 

.23 

.26 

.33 

.46 

.66 

1.40 

1.95 

Price, Left Hand, 

. . . Each 

.21 

.23 

.26 

.33 

.46 

.66 

1.40 

1.95 

Price, Right Hand, Galv . 

. . . Each 

.36 

.40 

.44 

.56 

.80 

1.14 

2.40 

3.40 

Center to Center 

. . Inches 

H 


If 

2f 

2f 

3f 

3f 

4i 


RETURN BENDS, PITCHED 

CAST IRON 

CLOSE PATTERN 

SUITABLE FOR COILS AS PER TABLE BELOW 


Size 

. . Inches 

1 

1 

1 

1 

1 

If 

If 

If 

Length of Pipe in Coil . . 


3 

4 

5 

6 

8 

4 

5 

6 

Price, Right Hand 

, . . . Each 

.26 

.26 

.26 

.26 

.26 

.33 

.33 

.33 

Price, Right and Left. . . , 

. . . . Each 

.26 

.26 

.26 

.26 

.26 

.33 

.33 

.33 


All Right and Left Pitched Return Bends are made to order. 

One inch Return Bends for coils longer than 8 feet are tapped straight. 
Pitched Return Bends have length of coil marked on them. 



FIG. 74-. 


RETURN BENDS 

CAST IRON 

OPEN PATTERN 


Size 

. Inches 

f 

1 

If 

H 

2 


3 

Price, Right Hand 

. . Each 

.26 

.30 

.40 

.55 

.80 

1.35 

2.20 

Price, Right and Left 

. . Each 

.30 

.35 

.46 

.64 

.92 

1.55 

2.50 

Price, Right Hand, Galvanized.. 

. . Each 

.52 

.60 

.80 

1.10 

1.60 

2.70 

4.40 

Center to Center 

. Inches 

u 

2f 

3 

3i 


5i 

6f 
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Size. Inches 

1 

1 

1 

1 

1 

u 

H 

H 

Price Each 

.45 

.50 

.60 

.75 

1.00 

1.00 

1.25 

1.30 

Price, Galvanized Each 

.80 

.90 

1.10 

1.30 

1.60 

1.75 

2.00 

2.30 

Center to Center Inches 

3 

4 

5 

6 

8 

.4 

6 

4i- 

Size Inches 

H 

H 

2 

2 

2 

2 


4 

Price Each 

1.60 

2.00 

1.75 

2.00 

3.00 

1750 

3.50 


7.50 

Price, Galvanized Eack 

2.60 

3.25 

3.00 

3.25 

5.00 


11.00 

Center to Center Inches 

6 

8 


6 

7 

8 


11 


RETURN BENDS 

CAST IRON 

•SPECIAL PATTERNS 


Size 


1 

1 ! 

1 2 1 

2 

1 u 

2i 

3 

Center to Center . . . 


1 

1 

r 

3 

4i 

5i 



*j\rade to order only. 



RETURN BENDS, BACK 
OUTLET 

CAST IRON 



i 

1 

li 

H 

2 

2i 

3 

Price, Right Hand Each 

.38 

.42 

.60 

.80 

1.15 

2.00 

3.00 

Price, Right and Left. . .Each 

.42 

..48 

.70 

.95 

1.30 

2.30 

3.50 

Price, Right Hand, Galv . Each 

.76 

.84 

1.20 

1.60 

2.30 

4.00 

6.00 

Center to Center Inches 


2i~ 

2i 

2i 

3i 


4i 


The back outlefof Right and Left Return Bends is always tapped right hand 


i 
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FIG, 77 . 


RETURN BENDS 

MALLEABLE IRON. 

CLOSE PATTERN r,ght HAND 



Size 



1 

1 

u 

'li 

2 

Price 


. .18 

.25 

.35 

.50 

.75 

1.00 

Price, Galvanized 


.25 

.35 

.55 

.75 

1.15 

1.65 

Center to Center 


1 

u 

u 

n 

2r», 



RIGHT AND LEFT 


Size 


i 


1 

1 

1 ^ 


2 

Price, Right and Left .... 


.23 

.30 1 

.45 

.60 

.90 

1.25 

Price, Left Hand 


.23 

.30 

.45 

.60 

.90 

1.25 


RETURN BENDS 

MALLEABLE IRON 

MEDIUM PATTERN RIGHT HAND 


Size 


i 

i 

1 



2 

Price 


.18 

.25 

.35 

.50 

.75 

1.00 

Price, Galvanized 


.25 

.35 

.55 

.75 

1.15 

1.65 

Center to Center 


u 



2* 

2i 

3 



FIG. 78. 


RIGHT AND LEFT 


Size 


i 


1 

H 


2 

Price, Right and Left .... 


.23 

.30 

.45 

.60 

.90 

1.25 

Price, Left Hand 


.23 

.30 

.45 

.60 

.90 

1.25 
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RETURN BENDS 

MALLEABLE IRON 

OPEN PATTERN 


FIG. 79. 



Size Inches 

Price, Right Hand Each 

i 

.20 

f 

1 

u 

H 

2 

2i 

3 

.30 

.50 

.65 

.85 

1.25 

2.00 

3.00 

Price, Right Hand, Qq,\v Each 

.28 

.45 

.70 

.90 

1.25 

2.00 

3 50 

5.00 

Price, Right and Left Each 

.25 

.38 

.60 

.80 

1.05 

1.55 

2.50 

3.75 

Price, Left Hand Each 

.25 

.38 

.60 

.80 

1.05 

1.55 

2.60 

3.75 

Center to Center. Inches 

H 

2 

1 3. 1 

3^ 

4 


5 


Y BENDS 

CAST IRON 


FIG. 80. 


Size 


i 

f 

1 

H 


1 2 


3 

Price 


.20. 

.28 

.34 

.54 

.66 

.94 

1.66 

2.50 

Price, Galvanized. 

. . Each 

.40 

.56 

.68 

1.08 

1.32 1 

1.88 

3.32 

5.00 

Size 

. Inches 

3^ 

4 


5 

6 

7 

8 

10 

Price 


3.50 

4.00 

5.90 

7.00 

9.20 

15.60 

22.50 

45.00 

Price, Galvanized. 

. . Each 

7.00 

8.00 

11.80 

14.00 

18.40 

31.20 

45.00 

90.00 



Y BENDS 

MALLEABLE IRON 


FIG. 81. 


Size 


1 

H 


2 


3 

4 

Price 


.60 

.80 

1.00 

1.70 

2.00 

4.00 

6.50 

Price, Galvanized . . 


.90 

1.25 

1.50 

2.50 

3.00 

6.00 

8.26* 
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CAST IRON FITTINGS 


CAP 


LOCKNUT 



FIG. 82. 


BUSHING 





FIG. 84. 



PLUG 


FIC. 85. 



FIG. 86. 


CAPS 


Size inches 

4 


5 

6 

7 

8 

9 

10 

12 

Price each 

Galvanized “ 

.87 

1.74 

1.05 

2.10 

1.20 

2,40 

1.55 

.3.10 

2.50 

5.00 

2.85 

5.70 

4,75 

9.50 

5.50 

1100 

7.00 

14.00 


LOCKNUTS 


Size 


2H 

3 

3H 

4 


5 

6 

7 

8 

9 

10 

12 

Price 


.27 

.34 

.47 

.64 

.85 

.90 

1.30 

1.70 

2..35 

2.70 

3.00 

4.00 

Galvanized . . . . 

“ 

.54 

.68 

.94 

1.28 

1.70 

1.80 

2.60 

3.40 

4.70 

5.40 

6.00 

8.00 


BUSHINGS 


Size 

inches 




1 

IK 

IK 

2 

2^ 

3 

3K‘ 

Price 


.04 

.04 

.05 

.06 

.07 

.09 

.14 

.21 

.30 

.40 

Galvanized 

. . “ 

.08 

.08 

.10 

.12 

.14 

.18 

.28 

.42 

.60 

.80 

Size 

, inches 

4 

4^ 

5 

6 

7 

8 

9 

10 

12 

.... 

Price 


.50 

.75 

.93 

1.25 

1.87 

2.75 

3.25 

3.75 

5.00 


Galvanized 

. . “ 

1.00 

1.50 

1.85 

2.50 

3.75 

5.50 

6.50 

7.50 

10.00 

k • 


PLUGS 


Size . . inches 


K 

H 

K. 

K 

1 

IH 

IK 

2 

2K 

3 

Price., .each 

.02 

.02 

.02 

.02 

.03 

.04 

.05 

.07 

.10 

.18 

.25 

Galv.. “ 

— 

.04 

.04 

.04 

.06 

.08 

.10 

.14 

.20 

.36 

.50 

Size . . inches 

3.^ 

4 

4H 

5 

6 

7 

8 

9 

10 

12 

.... 

Price . . each 

.38 

.42 

.65 

.88 

1.20 

1.85 

2.75 

3.25 

3.75 

5.00 


Galv. . . “ 

.76 

.84 

1..30 

1.75 

2.40 

3.70 

5.50 

6.50 

7.50 

10.00 



SPECIAL PLUGS 


Size 


K 

K 

1 

IK 

IK 

2 

2K 

3 

3K 

4 

5 

6 

Countersunk . . 


.04 

.06 

.08 

.09 

.11 

.15 

.30 

.40 

.92 

1.10 

2.00 

3.50 

Left Hand 


• • « • 

.06 

.08 

.09 

.11 

.15 




Tapped for air cock " 

.... 

.12 

.15 

.20 

.25 

.30 









I 


MALLEABLE FITTINGS 


KEDUCING COUPLING 



FIG. 87 


R. H. COUPLING 



FIG. 88. 


R. & L. COUPLING 



FIC.89. 


CAP 


FI0.90. 


REDUCIIMG COUPLINGS 


Size 


H 

Vs 



1 



2 

2}^ 

3 


4 

Plain 


.05 

P6 

.07 

.10 

.16 

.20 

.28 

.45 

.70 

1.00 

1.50 

1.85 

Galvanized ...... 

(( 

.08 

.10 

.10 

.15 

.25 

.35 

.45 

.75 

1.05 

1.65 

2.40 

3.05 


RIGHT HAND COUPLINGS 


Size . 



Vb 


H 

1 

134 

134 

2 

Plain 


.03 

.05 

.07 

.10 

.14 

.20 

.25 

35 

Galvanized . . . 


.05 

.07 

.10 

.17 

.23 

.30 

.40 



RIGHT AND LEFT COUPLINGS 


Size 


H 

Vb 

Vi 

y* 

1 

IM 


2 

2>^ 

3 

Plain. 


.04 

.06 

.08 

.12 

.16 

.25 

.36 

.52 

.70 

1.00 

Galvanized 

u 

.06 

.09 

.10 

..17 

.25 

.35 

.55 

.75 

1.05 

1.50 


CAPS 


Size 


V* 

% 

% 

% 

1 

W4, 

1^ 

2 

2H 

3 

3^ 

4 

5 

6 

Plain 


.03 

.04 

.05 

.08 

.12 

.16 

.24 

.32 

.45 

.85 

1.00 

1.20 

2.50 

3.50 

Galvanized . . 

C( 

.04 

.05 

.08 

.12 

.17 

.24 

.38 

.52 

.76 

1.30 

1.60 

2.00 




FLOOR FLANGES.— CAST iron. 



FIG, 180 


SIZE OF PIPE Inches 

% 


% 

Va 

1 



2 

2>^ 

Diameter inc.hes 

3 

o% “ 

4 

• “ 

5 

:: 

6^ “ 

.14 

.14 

.14 

.14 

.17 

.20 

.15 

.15 

.17 

.20 

.2(} 

.31 

.18 

.18 

.18 

.21 

.28 

.33 

.20 

.20 

.22 

.28 

.33 

.42 

.52 

.23 

.25 

.30 

.35 

.42 

.52 

.62 

.28 

.31 

.36 

.42 

.52 

.62 

.45 

.45 

.65 

.65 

.75 
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Note.— G alvinized Floor Flanges furnished at double the above list. 
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JOHN C. MONINGER CO. 


BRANCH TEES 


RUN OPEN 



RUN OPEN 


FIG. 91. NO. 1. FOR CIRCULATION 


INLET OPEN 


FIG. 91. 



OUTLET OPEN 

NO. 2. FOR CIRCULATION 



INLET OPEN 

FIG. 91. No. 3. FOR BOX COILS 

All openings in Branch Tees for Circulation are tapped right hand. 

Branch Tees for Box Coils are always tapped left hand in branches and right 
hand in back inlet. 

The run and back opening of Branch Tees are tapped the same size as 
branches, unless otherwise ordered. 


K 

1 IN. BRANCH TEES. 

lli IN. BRANCH TEES. 

IN. BRANCH TEES. 

2 IN. BRANCH TEES. 

PC 
® o 

65 

2J4 nr. CENTER TO 
CENTER. 

3 IN. CENTER TO 
CENTER. 

3}^ IN. CENTER TO 
CENTER. 

454 IN. CENTER TO 
CENTER. 

n 

1 in. 01 
IJiin. 
Run. 

‘ m in. 
Run. 

2 in. 
Run. 

l?4in. 

orlJi 

Run. 

2 in. 
Run. 

2‘4 in. 
Run. 

IV 2 in. 
or 2 in. 
Run. 

2‘/2 in. 
Run. 

3 in. 
Run. 

2 in. 
Run. 

2*/, in. 
or 3 in. 
Run. 

3y, in. 
Run. 

2 

.90 

1.00 

1.15 










8 

1.05 

1.15 

1.35 

1.65 

1.90“ 

“ 2.40 

2.70 

3.45 

3.80 

5.25 

5.75 

6.25 

4 

1.15 

1.30 

1.60 

2.00 

2.40 

2.85 

3.35 

4.15 

4.60 

6.40 

7.00 

7.75 

5 

1.35 

1.45 

1.85 

2.40 

2.90 

3.55 

4.00 

5.00 

5.50 

7.65 

8.50 

9.25 

6 

1.60 

1.75 

2.10 

2.80 

3.30 

3.95 

4.65 

5.75 

6.25 

8.80 

9.75 

10.76 

7 

1.90 

2.20 

2.45 

3.20 

3.90 

4.20 

5.25 

6.50 

7.25 

10.60 

11.75 

13.00 

8 

2.20 

2.45 

2.75 

3.60 

4.50 

4.95 

5.85 

7.00 

7.75 

11.50 

12.75 

14.00 

9 

2.65 

2.90 

3.40 

4.30 

5.25 

6.15 

6.50 

8.25 

9.00 

12.25 

13.50 

15.00 

10 


3.30 

4.00 

4.80 

5.85 

6.85 

7.60 

9.25 

10.00 

-13.50 

15.00 

16.50 

11 


4.50 

4.80 

5.00 

6.25 

7.25 

8.00 

9.75 

10.75 




12 


4.75 

5.10 

5.25 

6.50 

7.65 

8.50 

10.50 

11.50 




13 


5.50 

6.00 

6.00 

7.00 

8.25 







14 


7.00 

7.25 

6.75 

7.75 

9.00 







15 


7.50 

7.75 

7.50 

8.50 

9.75 







16 


8.00 

8.25 

8.50 

9.50 

10.75 








^ i luuii ur ±74 men run, are 1 %^ incnes insiae aiameter. 

1 inch Branch Tees, inch or 2 inch run, are 2^/4 inches inside diameter. 
1 %, inch Branch Tees are all 2^2 inches inside diameter. 

inch Branch Tees are all 2% inches inside diameter, 

2 inch Branch Tees are all inches inside diameter. 

Always order Branch Tees by size and number. 
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No. of Hooks 

1 

2 

3 

4 

5 

6 

For 1 inch Pipe, 2^ inches between Centers . 

. Price 

.09 

.18 

.23 

.26 

.32 

.38 

For 1^ inch Pipe, 3 inches between Centers . 

. Price 

.10 

.21 

.27 

.32 

.41 

.52 

For 1-J- inch Pipe, inches between Centers. 

. Price 

.15 

.28 

.43 

.58 

.72 

.88 • 

For 2 inch Pipe, inches between Centers . 

. Price 

.22 

.43 

.65 

.90 

1.15 

1.35 


HOOK PLATES 



FIG. 94. 

EXPANSION 


No. of Hooks 

1 

2 

3 

4 

5 

6 

For 1 inch Pipe, 2 J inches between Centers . 

. Price 

.15 

.25 

.35 

.50 

.60 

.70 

For li inch'Pipe, 3 inches between Centers. 

. Price 

.17 

.27 

.40 

.60 

.70 

.80 

For IJinch Pipe, 3^ inches between Centers. 

. Price 

.25 

.40 

.60 

.75 

.90 

1.00 

For 2 inch Pipe, 4^ inches between Centers. 

. Price 


.60 

.85 

1.00 

1.35 

1.55 


BEAM HOOKS 

LONG SHANK 



Size Inches 


f 

1 

li 


2 


3 

Price Each 

.13 

.15 

.18 

.22 

.J24 

.35 

.65 

.90 



LAUNDRY COIL STANDS 

FOR 1 INCH PIPE 


WITH MOVABLE HOOK PLATES 


Price, for Four Pipes high 


2.00 

Price, for Six Pipes high . .’ 


2.75 

Price, for Eight Pipes high 


3.50 

P^ice, for Ten Pipes high 


4.25 

Extra Hooks, complete for 1 inch 


.06 

Extra Hooks, complete for inch 


.08 

Extra Hooks, complete for 1^ inch 


.10 

Extra Hooks, complete for 2 inch 


.15 
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JOHN C. MONINGER CO. 


RAILING FITTINGS 

MALLEABLE IRON 

FOR FENCES, ENCLOSING ENGINES AND MACHINERY, EXHIBITION SPACES, ETC. 


•|G.102,.no. 1 WG-IO^ no. 2 FIG.m. NO. 3 FIG. in?, no. a 



INSTRUCTIONS FOR ORDERING 

In ordering these Fittings, destribe kind wanted by number and size. 

Fittings tapped as above will be furnished, unless otherwise specified. 

Fittings tapped otherwise than those shown on the above cuts will be' charged 
at 15 per cent additional, net. 


Pipe Size Inches 

1 

ij 


2 

Price, No. 1, Elbow Each 

.20 

.35 

.45 

.72 

Price, No. 2, Elbow, Side Outlet. . Each 

.25 

.40 

.50 

.80 

Price, No. 3, Tee Each 

.25 

.40 

.50 

.75 

Price, No. 4, Tee, Side Outlet Each 

.35 

.45 

.55- 

.90 

Price, No. 5, Cross Each 

.35 

.45 

.58 

1.00 

Price, No. 6, Cross, Side Outlet Each 

.40 

.50 

.65 

1.35 

Price, No. 7, Floor Flange Each 

.20 

.40 

.50 

.90 

P^ice, No. 8, Acorn Ornament Each 

.20 

.25 

.35 

.90 


FLOOR AND CEILING PLATES 



PRICE LIST 


Size, 



1 

1% 

1>^ 

2 

Black, 

$0.14 

.14 

.18 

.20 

.24 

.28 

Nickeled, 

.25 

.25 

.28 

.32 

.35 

.38 

Pol. Brass, 

.37 

.43 

.50 

.55 

.60 

.70 


Fig. 98 
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STANDARD 

GLOBE VALVES 

BRASS 



FIG, 103. 


SECTION CUT. 

On the following pages we have shown as complete a line of valves 
as space would permit and believe the range of styles and sizes will meet 
all the general requirements of the trade. In ordering valves be sure to 
specify for what purpose they are to be used and if for steam the number 
of pounds pressure to be carried. 
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STANDARD 

GLOBE AND ANGLE VALVES 

BRASS 



GLOBE 


FIG. 104. 


ANGLE 


FIG. 105. 


Size 


i 

i 

t 

i 


1 

H ' 

Price 


.72 

.72 

.77, 

1.00 

1.26 

1.80 

2.62 

Size 



2 


3 


4 


Price 


3.50 

5.30 

10.00 

14.40 

26:50 

36.00 
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JENKINS DISC 

GLOBE AND ANGLE VALVES 


BRASS 



FIG. 106. SCREWED 


Size Inches 

i 

t 

i- 

i- 

1- 


H 

2 

2i 

3 

Price Each 

1.10 

1.25 

l.GO 

2.20 

2.80 

4.00 

5.50 

8.75 

15.75 

.22.00 


FIG. 106. FLANGED 


Size Inches 


1 

IX 

IX 

2 

2X 

3 

Price Each 

s.oo 

6.00 

9.00 

11.00 

16.50 

25.00 

34.00 


When Valves are wanted for water they will be furnished with Soft Discs. 
Flanged Valves made to order only at a special discount. 


I 
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STANDARD 

HORIZONTAL CHECK VALVES 


BRASS 



FIG. 107, 


Size Inches Vs V 4 , % j 

Screwed Each .65 .65 . 70 .90 1.15 1.60 2.25 

Each 4.90 6.50 8^25 

Size Inches VA 2 IVz 3 VA 4 

Screwed Each 3.15 4,75 9.00 13.00 24.00 32.50 

Flanged Each 10.15 15.50 22.00 33.50 47.50 66.50 




FIG. 108, 


FIG. 109. 


STANDARD 

CHECK VALVES 

VERTICAL 

BRASS 


ANGLE 


Size 

Price, Vertical 
Price, Angle. . 


Inches 
. . Each 
. . Each 



i 


i 

1 

1 

li 


2 


.72 

.77 

1.00 

1.26 

1.80 

2.52 

3.50 

5.30 

.72 

.72 

.77 

1.00 

1.26 

1.80 

2.52 

3.50 

5.30 
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STANDARD 

SWING CHECK VALVES 


BRASS 



Size Inches 



i 

1 

H 

H 

2 


3 

Price Each 

2.15 

2.25 

2.75 

3.50 

4.25 

5.50 

7.50 

15.00 

22.00 


UNION ELBOWS 


BRASS 

FOR HOT WATER RADIATORS 



Size Inches % 1 1V4 IVg 2 

Rough body plated all over Each 2.00 2.50 3.20 4.00 7.(X) 
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JOHN C. MONINGER CO. 


RADIATOR VALVES 

FOR 


STEAM AND HOT WATER 



FIG. 111. 

JENKINS DISC ANGLE VALVES 


On the following pages we illustrate a full variety of Radiator Valves, which 
we believe are sufficient to meet all requirements of the trade. 
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JENKINS' DISC 

RADIATOR VALVES 



WITH UNION 


FEMALE, 

R. H. ON BOTTOM 


FIG. ItZ. 

WOOD WHEEL 


Size Inches % 1 IV^ 2 

Rough body plated all over Each 3.80 4.75 6.40 8.10 13.10 


278 


JOHN C. MONINGER CO. 



QUICK OPENING 

HOT WATER RADIATOR VALVES 

WITH UNION AND BY-PASS 


MALE, 

R. H. ON SIDE 


FEMALE. 

R. H. ON BOTTOM 


FIG. 114. 


WOOD WHEEL 


Inches % 1 2 

..Each 2.85 3.65 5.05 7.10 10.85 


Size 

Rough body plated all over 
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STANDARD 

GLOBE VALVES 

IRON BODY BRASS MOUNTED 



FIG. 116. SCREWED 


Size 


2 

2i 

3 

Price 


5.40 

7. 35 

9.80 




1 


FIG. 116. FLANGED 


Rita 


Inches 

2 

- 2^ 

3 





Price 


.... Each 

7.00 

9.00 

12.50 


280 


JOHN 


C. 


MON 


N G E R 


O. 


STANDARD 

ANGLE VALVES 


IRON BODY 


brass mounted 



FIG. II7.1SOREWED 

Size 

Price . . . ^ 


2)^ 

3 


FIG. 117. FLANGED 

7.35 

9.80 

Size 

Price 


2^i 

9.00 

3 

12.50 
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STANDARD 

GLOBE AND ANGLE VALVES 

IRON BODY, WITH YOKE BRASS TRIMMINGS 



FIG- 119- SCREWED 


Size 


3 

3^ 

4 

4y2 

5 

6 

Screwed 


12.S0 

15.25 

19.00 

24.00 

27.00 

37.50 

Flanged 

Each 

15.00 

18.50 

22.50 

27.50 

31.00 

42.00 
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JENKINS DISC 

GLOBE AND ANGLE 

IRON BODy. WITH YOKE 


VALVES 

brass trimmings 



FI(3.1S3 screwed 


Size Inches 3 SVs 4 4 V 2 5 6 

Screwed Each 16.75 19.50 24.00 32.00 4000 4800 

FJanged ...Each 18.50 21.50 26.00 34.00 4200 5000 


1 


I 
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STANDARD 

SWING CHECK VALVES 

IRON BODY BRASS SEAT 

WITH BRASS OR LEATHER DISCS 



Size Inches 

24 

3 

34 

4 

5 

6 

7 

No. 372, Screwed Ends... Each 

15.00 

18.00 

24.00 

27.00 

38.00 

48.00 

62.00 

No. 373, Flanged Ends... Each 

17.00 

21.00 

27.00 

30.00 

42.00 

52.00 

67-00 

No. 374, Hub Ends Each 


24.00 


35.00 

48.00 

60.00 
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STRAIGHT-WAY VALVES 

BRASS 



no. 121. SCREWED 


Size . . 


i 

f 


1 

1 

li 


Price ....... 


1.25 

1.25 

1.30 

1.75 

2.60 

3.50 

5.00 

Size ........ . 


2 

2i 1 

3 





Price ... . . . . 


7.50 

14.00 1 

20.00 
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STRAIGHT-WAY VALVES 

IRON BODY WEDGE GATE BRASS TRIMMINGS 

OPEN TO THE LEFT NON-RISING STEM 



FIG. 122, SCREWED 


Size. . . 

, . Inches 

2 

2% 

3 

3^^ 

4 

4% 

5 

6 

7 

Price . 

. . . Each 

10.00 

11.50 

14.00 

17.00 

19.00 

24.00 

27.50 

32.50 

45.00 


Furnished screwed or with hub ends same price. 
Flanged valves at higher price. 
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JOHN C. MON[NGER CO. 



Fig. 153 



“ECLIPSE” REDUC- 
ING VALVE. 

This is our OLD RELI- 
ABLE No. 110 ECLIPSE 
REDUCING VALVE, for 
steam only. 

This is the oldest regula- 
ting Valve on the market and 
while a few changes have been 
made in its construction, it is 
practically the same as origi- 
nally designed. 


It is very simple, having no 
complicated parts, springs or pack- 
ing. 

For controlling steam pressure, 
where flow of steam is nearly even, 
as on tanks, steam heating, etc., it 
has no superior and will work to 
perfection with pressure up to 125 
pounds reducing to 8 to 60 pounds. 
For other duties, see our Figs. Nos. 
81, 71, 211, 91, 95, and 181 
Valves. 



Fig. 153 


Give boiler pressure and pressure to be reduced to 


PRICE LIST. 


1 in 

. . . .$23.00 

4^ in,.. 

$ 70.00 

“ 

.... 24.00 

5 “ .. 

75.00 ' 

1/2 

2 “ 

.... 25.00 
.... 30.00 

6 “ 

....’.. 100.00 

2K “ 

.... 35.00 

7 “ ... 

125.00 

3 “ 

.... 42.50 

8 “ ... 

185.00 

3/2 “ 

.... 52.50 

10 “ 

275.00 

4 • 

.... 60.00 

12 “ ... 

350.00 


For pressure above 125 pounds, special net prices on application. 



EVERYTHING FOR THE GREENHOUSE. 


287 


RUBBER HOSE AND HOSE GOODS 

It is a Moulded, Indestructible Hose for the Lawn, 
Greenhouse, Stable and Garage. 

Being of continuous length, you can get any len^h 
wanted up to 500 feet in one Piece — thereby avoiding 
leaky couplings whenever long lengths are necessary. 

The unique feature of this hose is its construction, 
which is radically different from the well known old 
style, or commonly termed “wrapped duck construc- 
tion.’^ 

Revero possesses many features superior to the old 
style, and we can assure the most skeptical that its 
many advantages have been by this time fully demon- 
strated and appreciated, to the extent that where ex- 
treme use and abuse exist it meets fully everything 
demanded of it. 

Reel— 500 Feet % inch. Per foot $0.17 


THE EVANSTON HOSE COUPLING 



Fig. No. 649. 


Life size, % inch. 

Made in Vz inch, ’% inch and % inch only. 

The Evanston is a good coupling for high grade hose. 

List Prices 

V 2 inch. Per dozen 

% inch. Per dozen 

% inch. Per dozen 

"CHAMPION” SPRAY NOZZLE 


Fig. No. 650. 

(Patent Applied For.) 

A new nozzle brought out in 1913, which has advantages over every other spray nozzle in 
that in forming the spray, there is no back pressure to retard the flow of water and there is 
as much water discharged with the spray as with the full stream. 

The Champion Nozzle has no shut-off, but this may be an advantage as it does not strain 
the hose, besides which the shut-off is used very little in actual practice. 

Moreover there is nothing about the Champion Spray Pipe to get out of order, it will 
last indefinitely, gives a copious spray well distributed, a generous full stream and it is 
bound to be a popular seller. Made in the % inch size only. 


List price, per dozen, % inch brass $4.50 

List price, per dozen, % inch N. P 5.00 


Packed 1 dozen in a pasteboard box ; 12 dozen in a wooden case. 
Shipping weight, per gross, 40 pounds. 






2$S 


JOHN C. MONINGER CO. 


MONINGER 



Fig. 651 


IMPROVED ACME HOSE COUPLER 

No. 3. For New and Old Hose 

Goes on faucet, where it can be left permanetly; also on end 
of ground pipe (Nos. 1 or 4 are used with it), and on old style 
coupling, taking the place of No. 2. 

List price, % inch, per dozen $1.80 



Fig. 652 


No. 4. For Old Hose 

Used in connection with old style couplings already fitted. Also 
on nozzels (used with Nos. 2 or 3). 

List price, % inch, per dozen $3.60 

Note — Acme Couplings are made both for and % inch hose. 
The only difference is in Nos. 1 and 2. Nos. 3 and 4 are the 
same, whether used on Vz or % inch hose. 


MONINGER SPRINKLERS AND 
3/^-INCH SHUT-OFFS 



Sprinkler. 
Fig. No. 653 


Solid brass and copper. You can’t 
afford to be without these items. 
Latest and best made. 


Hose Shut-off. 
Fig. No. 654 
For end of hose. 



LIST PRICES. 


Sprinkler, % inch only, 3 inch diameter. Per dozen $7.40 

Sprinkler, % inch only, 4 inch diameter. Per dozen 9.(X) 

Hose Shut-off, % inch only. Per dozen 7.00 


This hose shut-off and sprinkler saves time, saves water and saves trouble. 






Fig. 655 

LIST PRICES. 


List price, per dozen, % inch brass 
List price, per dozen, 1 inch brass 


$4.20 

8.00 
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STANDARD 

GARDEN HOSE VALVES 

BRASS 

WITH LEATHER DISC 


F1Q.123. 



FIG. 124 



Inches Vz % 1 1^4 IVz 2 2^ 

..Each $1.65 $1.65 $2.20 $3.40 $4.75 $7.00 $15.00 

..Each 1.65 1.65 2.20 3.40 4.75 7.00 15.00 


Size 

Price, No. 123 
Price, No. 124 
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BIBB COCKS 

SCREWED FOR IRON PIPE, WITH SHOULDER 
LEVER HANDLE 



Fig. 155 Fig. 156 


Size Inches % % % % 1 IVi Vi 2 

Rough dozen $17.40 $18.60 $25.80 $30.60 $42.00 $70.20 $105.00 $186.00 

Finished dozen 21.60 22.80 30.60 36.60 51.00 82.20 123.00 210.00 


Rough, for hose. ..dozen 21.00 28.30 33.00 48.00 79.20 117.00 204.00 

Finished, for hose. dozen 25.20 33.00 39.00 57.00 91.20 135.00 228.00 


COMPRESSION BIBBS 

SCREWED FOR IRON PIPE. WITH SHOULDER 



Fig. 157 


Size Inches % % % % 1 

Rough Per dozen $13.20 $13.80 $19.20 $25.20 $45.00 

Finished Per dozen 13.80 14.40 20.40 26.40 48.00 

Rough, for hose Per dozen 16.20 21.60 27.60 51.00 

Finished, for hose Per dozen 16.80 22.80 28.80 54.00 


EVERYTHING FOR THE GREENHOUSE. 


291 


COMPRESSION 

RADIATOR AIR VALVES 


BRASS 



Fig. 158 Fig. 159 Fig. 160 Fig. 161 Fig. 162 


Chased Iron Pipe Plated 


Size 


Vs 


Fig. 158 all brass 


.35 

.40 

Fig. 159 wood wheel 


.45 

.55 

Fig. 160 wood wheel with nose 


.70 

.75 

Fig. 161 lock and shield 


.35 

.40 

Fig. 162 lock and shield 


.57 



Keys for Fig. 161 and Fig. 162 extra. Plated, each 18 cents. 



Fig, 163 Fig. 164 Fig. 165 


Number - 

1LUN015 

G 

LOCK AND 
SHIELD 6. 




Price, Plated 

Each 

1.25 

1.25 

1.50 


No. 6 is a double passage circulating Duplex Float Valve, which shuts off 
steam by expansion and water by floatation. 

No. 6, with Loch Shield and Key, specially designed for public institutions. 
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BIBB AIR COCKS 

Size, iron pipe 


• thread Inches ^ H H 



Size, iron pipe thread 


H 

54 

Tee handle. Fig. 168 

80 

.85 

.90 

Lever handle. Fig. 168 

95 

1.00 

l.O.i 


everyth ing for the 


greenhouse. 



malleable iron 


screw plates 


WITH SOLID DIES 



Plate 


VIEW OF No. I AND No. 1^4 STOCK AND DIE 

LIST AND DIMENSIONS 


Dies Furnished with each Plate. 
Dimensions of Dies 


Nal 


No.l 


•i ^ 


i to 1 


1 to n 


Screw Plate, with Dies Compl ete ........ .T . , . . Each 

Screw Plate, without Dies. 


2iXf 


3X|- 


15.00 


13.60 



Extra Dies, ^ght or Left Hand 


Extra Bushings . . . ~ ' n — r 

T Each .35 45 

« Jam. r.riea Buahmg, forMPl.te 


No.l 

2.00 


No.ll- 

2.50 


: same price as larger sizes. 


as 

furnished 


extra parts 


Plate ^ 

Caps ^ * 

No.l 

No.ll 


.20 

.30 

numb Jbcrews for Cap or Bushing Net Each 

Machine Screws for Cap 

Handles ^ ^ „ 

•iQ 

.05‘ 

7A 

.10 

.05 

BTe Frames t. T 

• /U 

.80 

.12 
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SCREW PLATES 

MALLEABLE IRON WITH SOLID DIES 



VIEW OFNo2 STOCK WITH LEADER SCREW 

PRICE LIST AND DIMENSIONS 



No.2 



Dies Furnished with Each Plate 

li to 2 

Dimensions of Dies 

ixi 


Screw Plate, with Dies Complete 

Each 

20.00 

Screw Plate, without Dies 


9.50 



Extra Dies, Right or Left Hand 

Each 

3.50 

Extra Bushings 

Each 

.60 


One-half, % and 1 inch Dies and Bushings forlfeZPlate furnished at same 
price as larger sizes. 


EXTRA PARTS 


Caps •. 


.30 

Thumb Screws for Cap 


.10 

Machine Screws for Cap 


.05 

Leader Screws 


.75 

Thumb Screws for Leader 


.10 

Handles 


1.00 

Die Frames 


.20 


EVERYTHING FOR 


THE 
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TOLEDO PIPE THREADING DEVICES 


Fig. 179 

No. 1— Capacity l" to 2" inclusive. 
List Price, $24.00. 


Fig. 180 

No. 2— Capacity 2^' to 4" inclusive 
List Price, $100.00. 


t'lg. 181 

No. 3— Capacity 4J4 inches to 8 inches inclusive. 

List Price, $300.00 

One man can thread any size pipe within the capacitv of these tnoU 
Made m seven sizes, to thread any size pipe up incl^ 12 in. 


Toledo^ Pipe Cutter— Capacity 54 inch to 2 inch Pipe. 

Cuts Pipe off without making a burr 
List Price, $16.00. 


Fig. 183 


TOLEDO" Vises, made in two 
sizes: 

No. 1— Capacity ji" to 254" 

pipe — List price $10.00 

No. 2 — Capacity to 454" 

pipe — List price 20.00 

Is more than a pipe-vise— will 
hold anything that will go in the 
jaws. 


Fig. 183 
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ARMSTRONG’S 

ADJUSTABLE PIPE STOCKS AND DIES 



FIG. g3e FIG. 2 33 


No. 

Number of 

Dies 

Threads 

Pipe 

Inches 

Price Each 

Complete 

Stock 

Only 

ExtraDies 
Right or 
Left Hand 

Extra 

Bushings 

Extra 

Collar 

Screws 

-Extra 

Adjusting 

Screws 

Extra 

Thumb 

Screws 

Extra 

Wrenches 

3 

4 Single End...: 

ygto ^2 

9.00 

3.25 

1.25 

.20 

.12 

.10 

.10 

.25 

2 

5 , “ “ .... 

M “ 1 

12.00 

4.00 

1.50 

.25 

.12 

.10 

ao 

.25 


4 Double “ .... 

“ IM 

12.00 

4.50 

3.25 

.40 

.15 

.15 

.10 

.25 

3 

3 Single “ 

IM “ 2 

20.00 

7.00 

4.00 

.50 

.15 

.15 

.15 

.50 

6 

2 Double “ 

2^ “ 3 

40.00 

25.00 

15.00 

1.00 

.25 

.20 


.50 

7 

8 “ “ .... 

“ 4 

60.00 

30.00 

16.00 

1.50 

.25 

.20 


.75 


Prices for Dies are per set of two pieces, except No. 7, which is per set of four pieces. 
Nos. 6 and 7 have four arms. 


RATCHET ATTACHMENTS 

FOR STOCKS No^. MODEL B FOR STOCKS 


2, 2H, 3, 6, 7 


Nos. 2, 2H. 3 



ratchet attachments 


TtG. Z35 


For Stock Number . 


Price . 


EVERYTH I NG 


FOR 


THE 


GREENHOUSE. 
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malleable iron pipe wises 



SHUT 


OPEN 

Fig. 178 



The Malleable Iron Pipe Vise is preferable to the Cast Iron Vise in every 
respect bemg much lighter, more durable and cheaper. Has interchangeable 
cut steel jaws, and is constructed to do the heaviest work, great care having been 

taken in manufacturing the various parts, and the strength put where it is 
most required. 


PRICE LIST 


Number 

Holds Pipe from 7 

Weight 

Price 

Extra Jaws, per. set of three. 

Extra Yoke ~ 

Extra Screw 

Extra Slide 

Extra Handle 

Extra Bottom Piece 

Extra Hook 7^ 


Pounds 
. . Each 
T..Net 

~ ..Net 

TT-Net 

T..Net 

7 .. Net 

7 .. Net 

TTTn^ 


i 




to 2 Inches 

Te 

10. W 
.60 
.60 
.25 
16 

.15 

.60 

:io 


2 

to 3 Inches 
,30 
14.00 
.90 
.85 
.40 
.15 
.20 
.75 
.15 
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"VULCAN” 

CHAIN PIPE VISE 

Lying dormant, much too long, the valuable 
principles of the well-known “Vulcan” Chain 
Pipe Wrench have been most successfully ap- 
plied to a vise. 

It's “just a handful.” You'll never again take 
the old kind” for service away from the work- 
shop. Carry it in your hand or tool bag. Re- 
quires almost no space on bench or post. A 
little ten-pound giant. Size, folded, 6x8x8 
inches. 



Fig. 236 



For^ Pipe, 
Sizes 

Price, 

Prices, extra parts 

No. 

each 

Base 

Jaws 

Chain 

Handle 

Screw 

Nut 

Washer 

2 

to 4 

$5.00 

$1.00 

$2.25 pr. 

$1.25 

$ .50 

$ .20 

$ .60 

$ .20 


THE VULCAN "BIJAW” PIPE WRENCH 



Fig. 237 

With Flat Link Chain. 

These Wrenches are similar to the world-wide established and reputable 
“Vulcan” Chain Pipe Wrenches, but are superior to the latter because of 
their reversible jaws. These may be quickly and easily changed end for 
end as the teeth first in use wear, thus doubling the life of the jaws — a 
unique feature, the value of which is readily apparent. 

The Reversible Jaws, being firmly fastened to the handle by two studs 
or bolts as shown by the cut, cannot spread in use. 

All parts are interchangeable; repairs can always be had. 

When ordering, state which chain is desired. Flat Link Chain will be 
sent unless otherwise specified. 


Number 

SO 

81 

32 

33 1 33 % 

34 

35 

............ .... 

B to 2" 

ito ir 

1 to 24 " 

1 to 4" 

87.00 

86.25 

1 to 6" 

14 to 8" 
$11.00 
89.50 

2tol2" 

Price, each with Fl»t rjink CBain , 
n • 1 . r’o.KlA r!Tin.iti 

8S.50 

82.25 

^83.50 

83.25 

85.00 

84.50 

89.00 

87.75 

$18.00 

$16.00 

rnce, eacu ^ — 


131" 

If lbs. 

81.00 

20" 

27" 

37" 

444" 

504" 

644" 

HiXircuic j.icuK'-u 

51 lbs. 

10 lbs. 

16 lbs. 

24 Ibt. 

31 lbs. 

50 lbs. 


81.75 

82.76 

84.00 

84.75 

85.50 

87.50 

fjX.I;Jrclr W » <ilr • •••• 

£xtra Flat Link Chain, each 

80.75 

81.00 

134" 

81.50 

174" 

82.60 

224" 

83.25 

31" 

84.00 

39" 

86.00 

J-lCUKLU ••**••••** 

Breaking Strain .... — 

. 

Pounds 

3,600 

80.50 

6,700 

80.75 

9,800 

81.00 

12,500 

81.75 

14,300 

82.00 

15,700 

82.50 

21,800 

84.00 


91" 

144" 

18" 

27" 

334" 

42" 

57" 


A" 


44" 


44" 

SI" 


Bteal^8 Strain 

Pounds 

1,200 

4,000 

6,000 

10,500 

12,500 

15,000 

19,000 
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The jaws of the 
Ideal Wrench have two 
kinds of biting sur- 
faces; Regular Jaws 
for all straight sur- 
faces, such as pipe, 
etc.; V shaped jaws 
(inside biting surface) 
for fittings, valves, 
flanges or castings of 
every description; grips 
all surfaces at two 
points, no one-sided 
gripping. 

Quick adjustment. All slack of chain taken up 
between chain support and front of jaws. Radius 
of biting surface enables operator to obtain 
many more grips than with other wrenches. 

Perfect chain lock; never binds. Holds chain 
firmly. 

Quick Repairs. Simply remove loose steel pin, 
discard broken links and re-attach rest of chain. 
A great time saver. All parts interchangeable. 

Jaws, drop forged of high grade tool steel, 
easily tempered and sharpened when necessary. 

Can be fitted to any discarded wrench handle 
or bar. Jaws reinforced over handle; no strain 
on bolts. 

Chain, of Norway iron (will stretch before 
breaking), held by loose steel pin. 

Handle, extra heavy (round steel), very stiff. 

Strength and durability combined with light- 
ness, easy to handle, and fully guaranteed. 



Fig. 656 


THE IDEAL CHAIN WRENCH 

GRIPS EVERYTHING. 

Pipe, Fittings, Valves, Flanges 
“EVERY FLORIST SHOULD HAVE IT” 


DIMENSIONS AND WEIGHTS 


Number of wrench . . . 

2 

3 

4 

5 

Capacity size pipe 

2 to 31 

1 to 5 

2 to 8 

24 to 12 

Capacity size fittings . • • 

2 to 3 

1 to 4 

2 to 6 

2| to 10 

Length of wrench 

27 

38 

49 

61 

W'eight of wrench . 

Size and length cable 

10 lbs. 

18 lbs. 

28 lbs. 

50 lbs. 

chain . . . 

Size and length flat link 

gx20 

^ix30 

itx35 

ISx50 

chain • ■ 

^%x23 

bx30 

Hx37 

Hx53 


LIST PRICES 


Wrench with cable 

chain 

Jaws complete 
with bolts and pins. . . 
Jaws, right or left, each . 

Bolts, each 

Pins (Vanadium steel) 

each 

Cable chain (Norway 

iron) 

Flat link chain 

Wrench with cable chain 
Handle, each — 


$6.00 

$8.00 

$11.00 

1600 

3.50 

5.00 

6.50 

8.25 

1.63 

2.25 

2.93 

3.75 

.20 

.25 

.30 

.35 

.15 

.20 

.25 

.30 

.95 

1.20 

1.70 

300 

2.00 

3.00 

4.00 

6.00 

6.90 

9.20 

12.65 

18 40 

2.10 

3.25 

4.75 

6.90 


SAUNDERS' 


PIPE 

CUTTERS 



Fig. 176 


Number. 

1 

2 

3 

4 


Cuts Pipe from, Inches 

i to 1 

1 to 2 

2 to 3 

24- to 4 

Price, Complete Each 

3.00 

4.50 

11.00 

18.00( 

Price, Extra Wheels Eaqh 

.24 

.32 

.60 

.60 

Price, Extra Rollers Each 

.24 

.32 

.50 

.50 

Price, Extra Pins Each 

.10 

.10 

.15 

.15 

Price, Extra Blocks and Wheels Each 

1.25 

1.75 

2.75 

3.50; 

BARNES^ ^ 2 

nP" 1 1 IBia ■ ■■■■ ■ §-f-m M 

1 nncc-wnttL. K3 f 


PIPE CUTTERS 





Fig. 177 

Number^. 

1 

2 

3 

4 

5 


Cuts Pipe from Inches 

i to 1 

i to 2 

li to 3 

2ito4 

4to6 

Price Each 

4.50 

6.00 

10.00 

20.00 

30.00 

Extra; Putter Wheels Each 

.25 

.30 

.40 

.50 

.75 

Extra Wheel Pins Each 

.10 

.10 

.10 

.20 

.20 

Extra Handles Each 

1.00 

1.25 

2,25 

4.50 

7 00 , 
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WRENCHES 

MONKEY 



Size 


6 

8 

10 

12. 

15 

18 

21 

Black, Price. ; . . , 

. . . Per dozen 

9.00 

10.00 

12.00 

14.00 

24.00 

30.00 

36.00 


COMBINATION 

FLYERS 


GAS FLYERS, WIRE CUTTERS, WRENCH AND SCREW DRIVER COMBINED 


Size. 


6 

10 

Price, Black 

Per dozen 

13.50 

18.00 

Price, Plated 


15.00 

21.00 



PARMELEE^S WRENCH 



Stock, 10-in each, 

Girths for %, Vg, % and 1 inch I. S. Pipe each. 

Girths for %, % and '% inch F. T. Tubing each. 


$ 1.00 

.75 

.75 


PRICE LIST— No. 2 


Stock, 20-in each, $1.50 

Girths for %, 1 and 1% inch I. S. Pipe each, 1.00 

PARTS — Base, Center and Lip each, .35 


PRICE LIST— No. 21/2 

Stock, 20-in each, $2.00 

PARTS 

Rotating Handle $1.00 Fulcrum $1.00 Lock Bolt $0.25 

Girths for Nos. 2 and 2^/^ are adjustable to Nos. 3 or 3y2 Stocks. 


PRICE LIST— No. 3 


Stock, 20-inch each, $2.00 

Girths for 2, 2^^ and 3 inch I. S. Pipe ! each 1.25 

PARTS 

Base, Center and Lip each, .45 

No. 3y2 


A brace, attached to Nos. 3 and ZVz stocks, is designed to impinge against a stop 
on girth to relieve the fulcrum and girth from undue strain of the gripping device. 

The brace should always be used when an extra leverage is put over the stock. 
Stock, complete, 25-inch each, $2.50 

PARTS 

Rotating Handle. .$1.10 Fulcrum $1.15 Lock Bolt $0.25 Brace $0.25 
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TRIMO 

PIPE WRENCHES 



Fig. 169 


Length open . . .Inches 

6 

8 

10 

14 

18 

24 

36 

48 

Takes from 

^ inch 
wire to 
a inch 
pipe. 

^ inch 
wire to 
U inch 
pipe. 

H inch 
wire to 

1 inch 
pipe. 

U inch 
wire to 
inch 
pipe. 

H inch 
-Wire to 
'2 inch 
pipe. 

H inch 
wire to 
2}^ inch 
pipe. 

H inch 
pipe to. 
ZVt inch 
pipe. 

1 inch 
pipe to 

5 inch 
pipe. . 


Price Each 

2.00 

2.00 

2.25 

3.00 

4.00 

6.00 

12.00 

18.00 

Jaws Each 

.67 

.67 

.75 

1.00 

1.33 

2.00 

4.00 

6.00, 

Nuts Each 

.20 

.20 

,27 

.35 

.42 

.50 

.65 

.80 

Inserted Jaws. . . .Each 

.25 

.25 

.33 

.50 

.55 

.65 

1.00 

1.25 

Frames Each 

.25 

.25 

.33 

.45 

.55 

.65 

.75 

1.00 


In ordering parts state the size of Wrench. 


BEMIS AND CALL’S 


COMBINATION WRENCHES 



Size Inches 

8 

10 

12 

15 

18 

Adjustable to Pipe Inches 

Price Bright with Long Nut • Per Doz. 

Extra Slides with Dog Net each 

Extra Steel Dogs or Jaws .. Net each 

Extra Nuts Net each 

Extra Sleeves Net each 

Extra Tips and Ferrules Net each 

Extra Wood Handle with Ferrule 

and Tip Net each 

H to ^ 
23.00 
.30 
.12 
.12 
.18 
.03 

.09 

Va to 1 

25 25 
.38 
.15 
.15 
.23 
.03 

.09 

% to VA 
28-50 
.45 
.18 
.18 
.30 
.03 

.11 

A to 2 

40. 50 
.60 
.23 
.23 
.38 
.05 

.13 

H to 3 
72.00 
.90 
.30 
.30 
.53 
.06 

.15 


In Ordering Extra Parts Always Give Length of Wrench. 


STILLSON'S PIPE WRENCHES 

PIPE IS NOT CRUSHED BY ITS USE 



Fig. 171 


Length, open . . Inches 

6 

8 

10 

14 

18 

24 

36 

48 

For Sizes Pipe.. Inches 

Price Each 

Extra Frames Each 

Extra Nuts Each 

Extra Jaws Each 

to A 
2.00 
.35 
.11 
.75 

% to % 
2-00 
.35 
.11 
.75 

54 to 1 
2.25 
.40 
.14 
.80 

Va to \A 

3.00 
.50 
.17 

1.00 

Va to 2 

4.00 

.55 

.22 

1.33 

Va to 2V% 
6.00 
.80 
.35 
2.10 

H to 3% 
12.00 
1.30 
.55 
4.75 

1 to 5 
18. 00 
150 
.95 
7.25 
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CARPENTER’S TOOLS 



Each. 


No. 120 $0.75 


8MOOTHINQ PLANES 

No. 2 No. 3 No. 4 No. 5 

$1.80 $1.90 $2.00 $2*15 

BLOCK PLANES 

No. 9Vs $0.90 No. 18 $1.15 


No. 6 
Fore 
$2.75 


24" 

$1.85 

26" 

$ 2.10 

No. 7 
Jointer 
$3.50 


26" 

$ 2.10 

28" 

$2.75 

No. 8 
Jointer 
$4.00 


.$1.25 


Each. 

Each. 


CROSS CUT 


Fig. 703 

SAWS 

18" 

$1.45 

RIP 


20 " 

$1.60 


22 " 

$1.75 


No. 1 $C 

No. 1 $1.25 

No. 1 


24", 26" or 28' 
Pocket Levels 


HAMMERS 

No. IVz $0.75 No. 2 $0.70 

RATCHET BRACES 

No. 2 $1.45 No. 3 $1.55 No. 4 $2.15 

STEEL SQUARES 

...$0.95 No. 2 $1.05 No. 3.. 


No. 3. 


No. 5 


LEVELS 

No. 1 No. 2 

$1.25 $1.55 

.40 .50 


No. 3 
$2.10 


.$0.65 

.$2.80 

.$1.40 

No. 4 
$2.75 


Size 

¥4" 

%" 


Price 
.$0.30 
. .30 

Size 

y2" 

AUGUR BITS 

Price 

Size 

11 " 

Va" . 

Price 

. .30 

%" 


li" . .. 

70 

. .35 

U" . 


1" .. 

7 ^; 

. .40 

y4” . 
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LOW PRESSURE 

BRASS POP SAFETY VALVES 

FOR STEAM HEATING BOILERS 
SET AT ANY PRESSURE SPECIFIED UP TO 20 POUNDS 



Those Talres are made of brass, with 
a strong and durable base, and are fitted 
with b«t steel springs. 

In addition to their extensire ns^ on 
Steam Heating Boilers, thej are also 
nsefol on Boiling Kettles, Tanks, etc. 

'When not otherwise specified we wlH 
famish Bo. U60 rough body Talres set 
at Id ponnds. 


Fig. 720. 



Size 

.Inches 


1 

IH 

IH 

2 

2V4 

No. 1160. Rough Body 

...Each 

7 00 

8.00 

9.00 

11.00 

15.00 

ai.oo 

No. 1162. Finished 

■ . Each 

8.00 

9.00 

10.25 

12.50 

17.00 

38.00 

R«. 1164, Fiiiisheil and Nickel Plated. 

....Each 

9.00 

10.00 

11.50 

14.00 

19.00 

40.00 


STANDARD WATER RELIEF VALVES 



SIZES AND PRICES, BRASS 


Size, inches . • 


y* 

1 


1% 

2 

Price, each — 

10 00 

10 00 

12 50 

15 50 

19 00 

28 00 

Size, inches .. 



3 


4 


Price, each — 


52 00 

90 00^ 

125 00 

150 OOj 

1 


Valves will be furnished with regular 
male base up to 2}4 inches and with female 
base from 3 to 4 inches. 


Fig. 722. 


Standard— Brass 


Always specify the pressure valves 
are to be set. 


ENGINEERS' POCKET RULES 


Fig. 723. 

Hardwood. Sorinsr Joints. Brass Tips. 


Approximate scale range, o° to 220'* F. (mercury tubes) Fig. 721 . 


silvered brass scales, black filled figures. . . . _ O"- 


2 foot, Yellow Finish. H in. wide 

J ;* “ •* “ V.V.V. 

5 ;; " :: rt" - 


0 40 
60 
65 
86 

1 00 


yi dos. in a box 

10' 


No. 5401 Black japanned 8 

heavy tin case. $10.00 $13.00 
No. 5401 P Copper case. 13 50 16.50 


in a box 

12' 14' 

$16 00 $20 00 

19.50 24.50 


If with White Finish, add 204 to list. 


Champion Screw OrWer Fig. 725. 


Leneth o1 Blade, inches 

2% 

3 

4 

5 

6 

7 

8 

9 

10 

12 

Price 


0 28 

0 30 

0 40 

0 45 

0 50 

0 60 

0 70 

0 75 

0 85 

1 00 



AUTOMATIC SCREW DRIVERS 


Automatic Hand Drills 

Length without dri; ^^point 10 inches. Drill 
points enclosed in nu ubered compartments 
in handle. 

Dull Finish, each 150 

Polished and N. P., each 2 50 



• Fig 727. 

No. 1, Length, inches, extended 14 inches, including Three Bits each 1 75 

"2 '^ 8 ^ " “ 16 • " “ 2 00 

•• S, “ ” 18 ** . “ 2 25 

Extra Bits “ 20 

Reversible Automatic, length 9 inches, extended 13>^ inches, including Three Bits • . 2 50 
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Fig. 711. 


THE FIFIELD 
AUTOMATIC 
DRILLERS 

SELF-FEEDINQ 


FOR use IN A BIT BRACK BY ALL 

cla84(e8 of mechanics 

No. 1, without Drill.<«. each 5 00 

No. 2, •• •• •• 6 25 

Uaiversal Chuck for Round and Square 

Shank Drilla for No. 1 -each 1 2S 

Solid Chuck for Square Shank DrilU for 
No. 1 each €0 



No. 2 Has Universal 
Chuck Fitting Any Drill 


POST AUGERS. 



C O. 


STEEL SCOOPS. 



Fig. 715. 


.Ames’ Steel, Black. 


22-inch Handle, for Locomotives. 



i 

4 

5 

6 

7 

8 


10 

Width, inches 11 

Lensth, 15 

Per dosen. $13 00 

13 25 

12 

16 

13 75 

a 

14 50 

*.¥ 
15 00 

14 

17J 

15 50 

14J 

18 

Il6 25 

15 


Nos. 3 to S in 2d-inch handle at same list; polished, 60 cents per 


We also carry Re^^nforeed Scoops with strap riveted on back of blade at SI . 00 
per doten extra. ExtrarRe^orced, $2.00 pef dosen extra. ei • w 


POLISHED DRAIN SPADES. 

Ames. 



HACK SAW FRAMES. 



The saws may be set t6 cut 
in either of four directions and 
tightened .by simply turqing the 
handle. 



11 inch, with one blade, each. ; .$0 85 
^ IK) 


.1 


Price. 



POST HOLE OIQQERS. 

Eureka. 


Fig. 713. 

per doz.. $15 00 


Hack saw BLADES. 




With coi 

No. 103. 

nmon teeth. 18 to the inch. 

Length. inches 

0 

7 

8 

9 • 

10 

11 

12 

Per dosen 

Per gross 

$0 59 

7 00 

$0 63 

7 50 

$0 er 
8 00 

$0 75 

9 00 

$0 83 

10 00 

$0 92 
11 00 

$1 00 
12 00 

_ Ditcount, 





PRESSURE AND VACUUM GAUGES 


8TEAM OR 
PRE8SURE GAUQE8 

BOURDON 8INGLC 8PRING 

Fig 714. 

PRICE8 FOR GAUGE8 OFSOO LB8. PRE88URE OR LE88 INCLUDING COO 




Diameter of Dial, laches, 


Brass Case, I.acquered each. 

Nickel-plated Case “ 

Iron Case with Brass Ring...' ** 

“ “ •• N P. 


3 or 
les.s 

3M 

4 and 

4K 

5 

6H 

e 



10 

12 

8 00 
8 60 

6 00 
6 15 

9 75 

7 00 

7 18 

10 00 
11 00 
800 
820 

IToo 
12 00 
800 
820 

12 00 
13 25 
10 00 
10 25 

IToo 

17 50 

18 00 
18 50 

“^00 
22 00 
16 00 
16 60 

■3000 

82 50 
22 00 
22 75 

loob 

43 00 
82 00 
83 Ool 

"tsto 

79 00 
50 00 
61 50 


■■ ■ .V o lo 7 8 8 20 10 25 18 50 16 60 J 

GaufesshwiW wdicats about douMe the working’'pressure. Not warrant^ ui>le«s Syphon is uted. 


WHEEL BARROWS 



GREENHOUSE BARROW 


This is a narrow harrow for nise in 
the aisles of a greenhouse. Box 14 
inches front, 17 inches back and 12 
inches deep. Handles 4 feet 8 inches 
lon^. Spread of handles at hand hold 
20 inches, 18-inch dianeter wheel. 
Nicely painted and strij id. 

Price, per dozen 1 ...*.. 72 00 
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STEEL TOOL CHESTS 


Fig. m 


Made from ^-inch cold rolled steel with malleable iron corner pieces and hard- 
wood braces ; fitted with heavy wrought iron hinges and hasps. Each steel chest is 
furnished with a first-class lock and two keys and bolts to screw down cover at 
front corners. 


No. 

Depth, 

Inches 

Width, 

Inches 

Length, 

Inches 

Description 

Weight, 

Pounds 

List 

711 

11 

12 

24 

One drawer 

60 

$12.50 

712 

14 

15 

30 

One drawer 

90 

17.00 

713 

16 

17 

36 

One drawer 

125 

19.00 

721 

11 

12 

24 

Two drawers 

65 

14.00 

722 

14 

15 

30 

Two drawers 

100 

18.50 

723 

16 

17 

36 

Two drawers 

130 

20.50 

701 

11 

12 

30 

Without drawer 

70 

12.50 

702 

11 

12 

36 

Without drawer 

105 

15.00 

703 

11 

12 

42 

Without drawer 

140 

17.00 

704 

11 

12 

48 

Without drawer 

180 

20.00 


WOOD TOOL CHESTS 


Made of selected seasoned lumber throughout. All corners protected by heavy 
iron. Stationary till at one side for small tools. No. 789 has strong spring lock 
while No. 790 has two heavy hasps for padlock. 


No. 

Depth, Inches 

Width, Inches 

Length, Inches 

Weight, Lbs. List 

789 

12 

16 

24 

so $12.50 

790 

12 

16 

36 

60 18.50 
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OX BOW HANGERS AND OHAIN 



List price, Chain, 100 
feet $5.25 

List price. Ox Bow 
Hanger, 100 pieces. .$4.50 


Fig. 680 


RING AND PERFORATED BAR 
HANGER 



Fig. 681 


YOU WANT A SMOOTH JOB 

When you ream pipe you want a reamer that cuts. A reamer that drags over the burrs 
and flattens or spreads them is little better than no reamer at all. The Mueller Reamer, shown 
in this folder, cuts the burrs off clean — no dragging, no spreading — ust a nice clean shave. 



Fig. 682 


List Price, Extension Bar. Per foot 


MUELLER PIPE REAMER 



Ratchet pattern, list price. ...$7.50 
Plain pattern, list price 5.00 


10 cents 

EUREKA ROSE STAKE 
FASTENERS 



Fig. 683 Fig. 684 

No. 1. Per 1000 pieces $2.80 

No. 2. Per 1000 pieces 1.50 


Write for discount. 


JUST WHAT YOU ARE LOOKING FOR 



Fig 685 

Patent Applied For 


IDEAL PIPE OLAMP 

For rust holes and split pipes. Will stand 
any pressure. Can be applied by any one. 
Always ready to use, no nuts and bolts re- 
quired 


THESE CLAMPS ARE MADE OF 
MALLEABLE IRON 

They are made in 2 halves, rights and lefts, 
which slide into each other, and close on the 
pipe. To apply to a pipe, cut a piece of 
packing large enough to cover the break, place 
one-half of the clamp over it. Slide the other 
half in place and drive tight. 

Prices subject to Discount. 


% 1 HA IV2 2 2V2 

$0.45 $0.50 $0.60 $0.70 $0.80 $1.00 
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GREENHOUSE PIPE AND FITTINGS 


nVE-FOOT LENGTHS 
SINGLE HUB 



FIQ. /i OO 



2 

3 

4 

5 

6 

7 

8 

10 

12 

Price, Stahdafd. . per foot 

“ Extra Heavy 

.20 

.40 

.32 

.65 

.42 

.85 

.60 

1.15 

.75 

1.35 

1.00 

1.75 

1.25 

2.25 

2.00 

3.00 

3.00 

4.00 


DOUBLE HUB 


■ 



riQ.zot 


Size. inches 

2 

3 

4 

5 

6 

.7 

8 

10 

12 

Price, Standard. . per foot 

“ Extra Heavy “ 

.32 

.46 

.38 

.71 

.48 

.91 

.70 

1.25 

.90 

1.50 

1.15 

1.95 

1.45 

2.55 

2.40 

3.60 

3.50 

4.60 


QUARTER 


FIFTH 




BENDS 

SIXTH 




EIGHTH 


SIXTEENTH 


f 9 


Size inches | 

2 

[ 3 

r 4 

5 

6 

8 

10 

12 

Price, Standard each 

“ Extra Heavy ...... . “ | 

.45 

1 .65 1 

.70 

1 1.00 1 

i.oo 

1 1.30 

1.75 

2.20 

2.25 

3.25 

4.00 

5.00 1 

5.00 

1 6.00 1 

8.00 

110.00 


QUARTER BENDS 

SIDE INLET HEEL INLET 

JmK Heel 

FiQ.;io^ *riQ.zo3 


Size inches 

2 

3 

4 

4 

5 

5 1 6 1 

6 

6 . 

8 

10 

12 

Inlet inches 

Price, Standard ... . each 
“ Extra Heavy “ | 

1.45 

ll.55| 

2 

1.70 

|2.00 

2 

2.00 

2.30 

3 

2.25 

2.55 

2 

2.75 

3.20 

3 2 

3.00 3.25 
3.45|4.25 

3 

3.50 

l4.50i 

3.75 

|4.75| 

5.50 

|6.50| 

6.50 
17. "50 

4 

9.50 

11.50 


i 
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GREENHOUSE FITTINGS 


CROSS SANITARY CROSS "Y” BRANCH HALF “Y” BRANCH 



Size 


2x2 

3x2 

3x3 

4x2 

4x3 

4x4 

5x2 

5x3 

5x4 

5x5 

Price 


1.40 

2.05 

2.05 

2.60 

2.60 

2.60 

3.35 

3.35 

3.35 

3.35 

Size 


6x2 

6x3 

6x4 

6x5 

6x6 

7 

a 

10 

12 

.... 

Price 


5.25 

5.25 

5.25 

5.25 

5.25 

7.50 

9.00 

15.00 

21.00 



SANITARY CROSSES 


Size 


2x2 

3x2 

3x3 

4x2 

4x3 

4x4 

5x2 

5x3 

5x4 

5x5 

Price 


.1.40 

2.05 

2.05 

2.60 

2.60 

2.60 

3.35 

3.35 

3.35 

3.35 

Size 



6x3 

6x4 

6x5 

6x6 

7 

8 

10 

12 

.... 

PHce 


5.25 

5.25 

5.25 

5.25 

5.25 

7.50 

9.00 

15.00 

21.00 



“Y” AND HALF “Y" BRANCHES 


Size 


2x2 

3x2 

3x3 

4x2 

4x3 

4x4 

5x2 

5x3 

5x4 

5x5 

Price. 


.70 

1.25 

1 25 

1.75 

1.75 

1.75 

2.25 

2.25 

2.25 

2.25 

Size 


6x2 

6x3 

6x4 

6x5 

6x6 

7 

8 

10 

12 

. ; . , 

Price 


3.50 

3.50 

3.50 

3.50 

3.50 

5.00 

6.00 

10.00 

14.00 

.... 


RETURN BENDS 

SINGLE HUB DOUBLE HUB SINGLE HUB DOUBLE HUB REDUCER 



no. FIG. zt'S riG.;ii6 Fio. ai/ no. zis 

RETURN BENDS 


Size 


2 

3 

4 

5 

6 

Price, Single Hub 

“ Double “ 

u 

.80 

1.10 

1.55 

1.85 

2.15 

2.45 

3.15 

3.65 

3.75 

4.25 


SINGLE AND DOUBLE HUBS 


Size 


2 

3 

4 

5 

6 

7 

8 

10 

12 

Price 


.30 

.60 

.75 

1.00 

1.25 

2.50 

2.60 

3.50 

5.00 


REDUCERS 


Size 


3x2 

4x2 

5x2 

5x3 

5x4 

6x2 

6x3 

6x4 

8x3 

Price ....... 


.70 

.90 

1.15 

1.15 

1.15 

1.25 

1.25 

1.25 

2.50 

Size 


8x4 

8x5 

8x6 

10x6 

10x8 

12x6 

12x8 

12x10 



Price . 


2.50 

2.50 

2.50 

4.50 

“4.50 

6.25 

6.25 

6.25 
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GREENHOUSE FITTINGS 


QUARTER 


ri< 

Size . 

Price 

“T” BRANCH 





DOUBLE HUB BENDS 
EIGHTH 


SIXTEENTH 



.inches 

2 

3 

4 

5 

6 


.75 

1.00 

1.30 

2,25 

2.75 


‘T’* BRANCH 
Side Inlet 


BRANCH 
Hub Ends 



Size 


2x2 

3x2 

3x3 

4x2 

4x3 

4x4 

5x2 

5x3 

5x4 

5x5 

Price 


70 

1.25 

1.25 

“PtT 

1.75 

1.75 

2.25 

2.25 

2.25 

2.25 

Size 


6x2 

6x3 

6x4 

6x5 

6x6 

*7 

*8 

*10 

♦12 


Price 


3.M 

3.50 

3.50 

3.50 

3.50 

5.00 

6.00 

10.00 

14.00 

...... 


♦Straight and Reducing Sizes. Price Extra for Brass Trap Screws, 2.50. 

BRANCHES. SIDE INLET * 


Size of Inlet inches 

2 

3 

4 

Price, Extra for Inlets to be added to above list of “T” Branches each 

1.00 

1.25 

1.50 


BRANCHES, HUB ENDS 


Size 


4 

5 

6 

Price * 


2.35 

3.25 

[4.50 


SANITARY “T” BRANCH SANITARY “T»» BRANCH 

Side Inlet 



Fig. g3Q anitary branches FfC. 23 


Size 


2x2 

3x2 

3x3 

4x2 

4x3 

4x4 

5x2 

5x3 

5x4 

5x5 

Price 


.70 

1.25 

1.25 

1.75 

1.75 

1.75 

2.25 

2,25 

2.25 

2.25 

Size 


6x2 

6x3 

6x4 

6x5 

6x6 

*7 

*8 

♦10 

*12 


Price .... 

each 

3.50 

3.50 

3.50 

3.50 

3.60 

5.00 

*Oo 

10.00 

14.00 

.... 


* straight and Reducing Sizes. Price Extra for Brass Trap Screws, 2.50. 

SANITARY BRANCHES, SIDE INLET 


Size of Inlet inches 

2 

3 

4 

Extra for Inlets to be added to. above list of Sanitary “T” Branches each 

1.00 

1.25 

1.50 
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GREENHOUSE FITTINGS 



Size 

H-1533. 2 inch 

H-1S33. 3 inch 

H-1533. 4 inch 

H-1533. 5 inch 

H-1533. 6 inch 

H-1533. 8 inch 

H-1533. 10 inch 
H-1533. 12 inch 


• Fig. 657 

Standard 

$0.35 

60 

75 

1.00 

1.25 

2.50 

3.50 

5.00 


Extra 

Heavy 

$0.50 

.80 

.95 

1.35 

1.60 

3.50 

4.50 
8.00 


REDUCERS 



Fig. 659 






Stand- 

Extra 

Size 



ard 

Heavy 

3 

to 

2 

inch,. . 

..$0.70 

$1.00 

4 

to 

2 

inch . . 

.. .90 

1.25 

4 

to 

3 

inch. . 

.. .90 

1.25 

5 

to 

2 

inch. . 

.. 1.15 

1.75 

5 

to 

3 

inch. . 

.. 1.15 

1.75 

5 

to 

4 

inch . . 

.. 1.15 

1.75 

6 

to 

2 

inch. . 

.. 1.25 

2.25 

6 

to 

3 

inch . . 

.. 1.25 

2.25 

6 

to 

4 

inch. . 

.. 1.25 

2.25 

6 

to 

5 

inch . . 

.. 1.25 

2.25 

8 

to 

3 

inch . . 

.. 2.50 

4.25 

8 

to 

4 

inch . . 

. . 2.50 

■4.25 


PLUGS OR STOPPERS 



Fig. 662 


H-1532. 

Size 

Standard 

Extra 

Heavy 

2 inch 

$0.15 

$0.25 

H-1S32. 

3 inch 


.35 

H-1S32. 

4 inch 

30 

.50 

H-1S32. 

5 inch 

40 

.75 

H-1532. 

6 inch 


1.00 

H-1S32. 

8 inch 

1.20 

1.50 

H-1S32. 

10 inch 


3.00 

H-1S32. 

12 inch 

3^00 

4.00 


BRANCH 


H-1590. 



Fig. 658 

THREE HUBS 

4 inch 


$2.25 


DOUBLE ELBOWS 



Fig. 660 

H1591. 4 inch $3 25 


TRIPLE ELBOWS 



H-1593. 


Fig. 661 
4 inch 


$4.50 


QUADRUPLE ELBOWS 



Fig. 663 


H-1592. 4 inch 


$5.75 - 
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GREENHOUSE FITTINGS 


Return Bend 


Three-Way Branch Tees 


Oakum Best Grade 


Greenhouse Valve 


Fig. 664 
Hub Outlet 

H-1588. 4 inch 


$2.75 


Fig. 665 


H-1594. 4 inch. 


.$5.00 


Increasers 


for Calking 

Fig. 666 







Extra 


Size 


Standard 

Heavy 

2 

to 

3 

inch . . . 

....$0.70 

$1.00 

2 

to 

4 

inch . . . 

90 

1.25 

2 

to 

5 

inch . . . 

.... 1.15 

1.75 

2 

to 

6 

inch . . . 

.... 1.25 

2.25 

3 

to 

4 

inch . . . 

90 

1.25 

3 

to 

5 

inch. . . 

.... 1.15 

1.75 

3 

to 

6 

inch . . . 

.... 1.25 

2.25 

4 

to 

5 

inch . . . 

.... 1.15 

1.75 

4 

to 

6 

inch . . . 

.... 1.25 

2.25 

5 

to 

6 

inch . . . 

.... 1.25 

2.25 

5 

to 

8 

inch . . . 

.... 2.00 

5.00 

6 

to 

8 

inch . . . 

2.00 

5.00 

6 

to 

10 

inch . . . 

4.00 

6.50 

8 

to 

10 

inch . . . 

4.00 

6.50 

8 

to 

12 

inch . . 

6.00 

8.50 

10 

to 

12 

inch . . . 

6.00 

8.50 


Fig. 668 

List price, per pound 


.$0.10 


Has 4 Inch Waterway 
Fig. 669 

H-1595. 4 inch, Net 


$6.00 


Greenhouse Butterfly 
Valve 


Fig. 667 

H-1596. 4-inch, net $3.50 
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Steam Traps 


Steam Traps 

The returning of hot water of condensation from heating, drying or cooking 
systems directly into boilers by means of return traps of various types is not the 
application of a new principle, as the idea, in varied ways, has been used for 
about a quarter of a century, although not extensively until quite recently. 

The principle is correct, simple and worthy of general application to all classes 
of installations, such as large steam heating plants, schools, greenhouses, laundries, 
public buildings and residences. Heretofore architects and engineers have not 
specified return traps to the extent that their efficiency would really warrant. 

What the Return Trap is 

The return trap is a device which receives the water of condensation from 
whatever source, and automatically delivers it into the boiler at practically the 
temperature due to the pressure at which the steam is condensed. Condensation 
must be removed. The quicker it is removed, the drier and more effective will 
be the heating surfaces. It is pure water and hot, and it is gross extravagance 
to waste it. The most effective way to utilize the heat it contains is to deliver 
it into the boiler before it vaporizes. In no other way can the condensation be 
handled so quickly and with the same efficiency as with a good return trap. 

Better Than a Pump 

A return trap will deliver water at a temperature higher than a pump will 
lift. A pump consumes an extravagant amount of steam to do a very little work. 
For example, an ordinary duplex boiler feed pump requires from 90 to 120 pounds 
of steam per horse power. A return trap consumes less than 10 pounds per horse 
power. The pressure is admitted to the surface of the water and is automatically 
shut off before the tank is empty. The steam used is only such as is condensed 
by the latent heat passing from it into the water in the tank, which is all put back 
into the boiler. 
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Steam Traps 


Return Trap System 

Method of Operation 


All the drips or returns from whatever source are brought into a closed 
receiver placed at any convenient point low enough so that all returns will drain 
into same by gravity. 

The receiver acts as a collecting chamber, keeping the returns thoroughly 
drained during the momentary hold-up while the trap is discharging. 



Receivers are specially designed for this use, Pig: 5 showing the internal 
construction. The supplypipe to the .steam trap extends nearly to the bottom 
of the receiver. Water is supplied to the trap, even though but a small quantity 
is being condensed ; also condensation is allowed to collect in the receiver when 
the trap is discharging, this being delivered to the trap as soon as it resumes its 
filling position. 

The water is elevated out of the receiver into the trap because of the fact 
that for every pound of steam pressure carried on the system being drained, the 
water can be lifted two feet high out of the closed receiver. This is approximately 
correct and is based on the fact that a column of water exerts a pressure at its 
base due to its weight of one pound per square inch for each 27.67 inches height, 
regardless of its size or shape. (See footnote.) 

NOTE.— There are some cases where one pound pressure for each two feet lift will not 
be sufficient, because of excessive friction due to the angles of the return pipes, valves, elbows, 
etc., which must be overcome in delivering the water to the trap, so due judgment should be 
exercised when installing traps under such conditions. It is wise to be fairly liberal in these 
calculations in any event, as the capacity of return traps is accelerated or retarded in pro- 
portion to the pressure, or head, on the water that is being delivered to the trap. 
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Steam Traps 


Return Trap System 



Figure .3 

Automatic Return Steam Trap, 
(Patented) 



Figure 4 

Receiver used in connection with Return Traps. 

“Trapping steam and returning condensation to boilers without 
pumping means dollars saved in the coal pile.” 
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“Detroit” Return Traps 

For Coil Drainage, Water Lift and Automatic Boiler Feed. 
Price List, Capacities and General Dimensions 


Size Trap 

LIST PRICE 

Water Inlet and 

Outlet 

Size Steam Inlet 

CAPACITY 

Approximate Ship- 

ping Weight 

Telegraphic Code 

Word 

Trap Only 

Trap and 

Receiver 

Pounds per Hour 

Sq. Ft. Direct 

Radiation 

Lineal Ft. 1" Pipe 

Direct Radiation 

Lineal Ft. Hot 

Blast Coil 

10 

$ 80.00 

$ 90.00 



830 

2800 

8400 

1250 

275 

Dabbler 

11 

105.00 

125.00 

1 


1500 

5000 

15000 

2250 

325 

Dabble 

12 

150.00 

170.00 

iy 4 

1 

2500 

8300 

25000 

3750 

425 

Dabster 

13 

200.00 

225.00 

1V2 

IV4 

5000 

16500 

50000 

7500 

500 

Dacapo 

14 

275.00 

300.00 

2 

IV2 

.6600 

22000 

66000 

10000 

700 

Dactyl 

15 

360.00 

385.00 

2V2 

2 

15000 

50000 

150000 

21000 

900 

Daddock 

16 

450.00 

475.00 

3 

2 

1 24000 

80000 

240000 

36000 

1000 

Dagger 


NOTE.— No check valves, gate valves or pipe fittings are included with Traps. Such 
items, when furnished by us, are extra. _ 

Capacities are based on average direct radiating conditions. Extreme conditions, such as 
obtain in .greenhouses, dryers for wet goods, blower systems, etc., should be referred to our 
Engineering Department for selection of size. Florists should specify amount of glass surface 

in greenhouses. it-ut. -a ^ 

NOTE.— Always obtain steam pressure carried— this is important and should be specihed 

on all inquiries and orders. 

Price List Morehead and Taylor Tilting Return Steam Traps 


No. 

of 

Drum 

Size of 
Inlet 
and 
(Outlet 

Gm- 

nec- 

tions 

Inches 

Size 

Steam 

Sr. 

nec- 

tions 

Inches 

Capacity of 
Watet in 
Lbs. per 
Hour 

Drainage 
Capacity 
in feet « 

1 inch Rpe 
Lineal 

Capacity 
Square Feel 
Drect 
Radiation 

Capacity 
Dn^ Feet 
Hot Blast 
Heater 

Weight 

Price 

1 

10x24 

1 

1 

1050 

5000 

2300 

1000 

100 

$ 75 00 

2 

12x30 


1 

1850 

9000 

4000 

1800 

175 

135 00 

3 

14x36 

\y2 

IX 

4000 

20000 

9000 

4000 

250 

175 00 

4 

16x40 

2 

*x 

6000 

35000 

16000 

7000 

275 

225 00 

5 

16x42 

2/2 

2 

11000 

50000 

25000 

12000 

350 

350 00 

6 

18x42 

3 

2 

15000 

75000 

40000 

18000 

400 

450 00 


The above capacities are figured on a basis of 50 pounds pressure to the square 
inch. The above drainage capacity in inch pipe h based on ordinary radiating condi- 
tions. For lumber kilns, greenhouses and moist goods, divide by two. For lauftdries, 
brick dryers and wet goods, divide by three. For fan stacks and blowers, divide 
by live. 

NOTE--3 feet of I inch pripe equals one square foot surface. 2.3 feet of IK inch pipe equals one square 
foot of surface. 2 feet of IK inch pipe equals one square foot of surface. 1 .61 feet of two inch pipe equals 
one square foot of surface. 

Price List Morehead and Taylor Receivers 


No. 

Length 

Inches 

Height 

Inches 

Diameter 

Inches 

Price 

1 

30 

16 

10 

$18 00 

2 

40 

20 

12 

25 00 


No. I Receiver has Capacity for Traps Nos. 1 and 2 No. 2 Receiver has 
capacity for Traps Nos. 3, 4, 5 and 6, 
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TRAPS. 


nG.189 


'NASON PATTERN.’* 



NUMBER OF STEAM TRAP. 

1 

2 

8 

4 

5 

Size of Pipe Connections Inches 

Square feel of Surface each will drain. 

Lineal feet of 1 incli Pipe will drain . 

Height to top of Valve Inches 

Diameter outside of Flanges 

, lbs 

Price .each 

H 

350 

1,050 

11 

11 

46 

16.00 

H 

900 

2,700 

14 

14 

85 

20.00 

1 

1,400 

4,200 

15 

15M 

115 

27.50 

IX 

2,000 

6,000 

18J4 

18K 

185 

42.50 

IX 

3,50O 

10,500 

22 

24 

356 

70 00 


STANDARD BRASS EXPANSION JOINTS 



STANDARD 


Suitable for Steam Working Pressures up to 12S Pounds 


Fig. 671 


Size 




1 

IM 


2 

2)4 

3 

Traverse. ... 
Each 

inches 

2 

1.50 

2K 

2.20 

2)4 

2.75 

2)4 

4.00 

2)4 

5.00 

2)4 

8.00 

17.50 

2)4 

24.00 


SPECIAL TRAVERSE (No. H-866) 


Traverse 

Size 



1 

1)4 

1)4 

2 

23^ 

4 inches 

6 “ 

8 “ 

10 “ 

12 

Each . . . 

(t 


4.00 

8.25 

4.90 

9.00 

6.30 

10.00 

7.40 

11.50 

9.10 

13.50 

24.00 



9.00 

10.00 

11.25 

13.00 

15.50 

27.00 



9.75 

11.00 

12.50 

14.50 

17.50 

30.00 



10.50 

12.00 

13.75 

16.00 

19.50 

33.00 


Under ordinary steam service conditions an allowance of about 1 inch in 
50 feet of pipe should be made for expansion. 
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.fAaWHINGCO 

Gaskets 


Xubui^*' 


Packing 

Whatever you may need 
along this line you will find it 
here at the right price. 

Our packing is of the best 
grade. No cheap substitutes 
carried in stock by us as it does 
not pay to stint on this class 
of goods. 

Prompt shipment always and 
the right goods at the lowest 
market price. 



Fig. 676 
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PIPE HOOKS AND STRAPS 


GAS PIPE HOOKS TINNED STRAPS 



FIG. 131 FIG. 13a 

WROUGHT IRON GAS PIPE HOOKS 


Size 

inches 


% 


K 

1 



2 

Price 

. per 100 

.30 

.35 

.40 

.50 

.65 

.85 

1.00 

1.30 

Weight per 100 . 

pounds 

1 


IK 

3 

3M 

6 

6 



TINNED PIPE STRAPS 


Size 

inches 

^ 1 

H 


K 

1 



2 

Price 

. . . per pound 

.18- 

.18 

.18 

.18 

.18 

.18 

.18 

.18 ' 

Weight per 100 . . . 

pounds 

IH 


2 ^ 

314 

5 

7H 

10 

ni4 


ASBESTOS CEMENT 



Asbestos Cement, in 100 lb. bags only. Net $1.25 per 100 lbs. 

Boiler, Stove, Furnace and Pipe Cement 


Price, per pound. Boiler, Stove and Furnace Cement $0.10 

Smooth on for Castings, per pound 50 

Smooth on for Pipe Joints, per pound 25 

Smooth on. Compound No. 1 and No. 2, per pound 50 

Graphite Compound, for Pipe Joints, per pound 25 

Flake Graphite, for Pipe Joints, per pound 10 
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SECTIONAL PIPE COVERINGS 

ASBESTOS MOULDED COVERING 


ASBESTOS MOULDED 
COVERING FOR PIPE FITTING 



riG.zos 

WaOLFELT COVERING 




riG. ;i07 

AIR CELL COVERING 



riG. ;5oa 

PIPE AND FITTING COVERINGS 


Inside Diameter of Pipe. . . . 




1 

IM 

1)4 

2 


3 

3J^ 

Price, Covering 


.22 

.24 

.27 

.30 

.33 

;36 

.40 

.45 

.50 

“ Elbow Covers. 


.30 

.30 

.30 

.30 

.30 

.36 

.42 

.48 

.54 

“Tee “ 

(t 

.36 

.36 

.36 

.36 

.36 

.42 

.48 

.54 

.60 

“ Cross “ 

4* 

.48 

.48 

.48 

.48 

.48 

.55 

.60 

.70 

.80 

“ Valve “ 

44 

.54 

.54 

.54 

.54 

.54 

.60 


.96 

1.20 

Inside Diameter of Pipe 


4 


5 

6 

7 

8 

9 

10 

12 

Price, Covering 


.60 

.65 

.70 

.80 

1.00 

1.10 

.1.20 

1.30 

1.85 

“ Elbow Covers 


.60 

.72 

.90 

1.30 

1.80 

2.40 

3.00 

3.60 


“ Tee “ 

(( 

.75 

.90 

1.20 

1.60 

2.20 

3.00 

3.80 

4.60 

. . . 

“ Cross “ 

44 

.95 

1.10 

1.90 

2.00 

2.80 

3.60 

4.40 

5.20 


“ Valve “ 

44 

1.50 

1.85- 

2.25 

2.80 

3.60 

4.40 

5.30 

6.20 


Inside Diameter of Pipe 


14 

16 

18 

20 

24 

1 30 

. . . 

... 

Price, Covering 


2.10 

2.35 

2.60 

2.85 

3.30 ! 4.00 

. . . 

... i 
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GREENHOUSE PIPE CARRIERS 



Fig. 677 

PRICE LIST 


Clamp On 

To Carry 

Single H 

1 -inch 

1 to HA-inches 

$0.08 

1 -inch 

2 to 2 y 2 -inches 


1 -inch 

3 to 4 -inches 


1 -inch 

5 to 6 -inches 

13 

HA-inches 

1 to HA-inches 


HA-inches 

2 to 214-inches 


HA -inches 

3 to 4 -inches 

13 

1^-inches 

5 to 6 -inches 


HA-inches 

1 to HA-inches 


HA-inches 

2 to 214-inches 


IVg -inches 

3 to 4 -inches 

14 

HA-inches 

5 to 6 -inches 

14 

2 -inches 

1 to HA-inches 


2 -inches 

2 to 214 -inches 

12 

2 -inches 

3 to 4 -inches 


2 -inches 

5 to 6 -inches 

IS 


Double Hook 
$0.09 


These carriers are the best and most simple on the market. Hooks and collars 
interchangeable so that single carriers can be made double any time by purchasing 
ditional hook. Size of collars can also be changed without purchasing new hooks. 
Carriers to clamp on pipe same price as 1". 

Carriers to clamp on larger than 2" pipe made to order. 


678 


are all 


an ad- 



These Carriers 
made to clamp on 
1", HA", HA" 
and 2" pipe. 

Larger sizes made 
to order. 


No. of Hooks 

For 1" pipe, ZVz" between centers Price 

For pipe, 3" between centers Price 

For 1%" pipe, 3%" between centers Price 

For 2" pipe, 4^A" between centers Price 

Collars (2 set — 4 pieces) with bolts 


2 

3 

4 

5 

6 

7 

$0.25 

$0.35 

$0.50 

$0.60 

$0.70 

$0.80 

.27 

.40 

.60 

.70 

.80 

.90 

.40 

.60 

.75 

.90 

1.00 

1.10 

.60 

.85 

1.00 

1.35 

1.55 

1.75 



1" 

IVi” 

HA" 

2" 


$0.16 

$0.18 

$0.20 

$0.22 

$0.24 
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Honeywell Heat Generator 



The Honeywell 
Heat Oos^ra tor 

Fig. 687 



Fig. 688 


Honeywell Heat Generator 

This mercury generator for hot water heating will in most every case save its 
cost in fuel in one season. When attached to a gravity system of hot water heating 
it causes the water to circulate four to five times as fast as it would under ordinary 
conditions and of course the better the circulation the more heat you will get per 
pound of coal burned. Every boiler no matter how lengthy its fire travel or how 
much of its surface is exposed to the fire will permit a certain amount of the heated 
gases from the coal to escape into the chimney. The reason for this is the water 
cannot absorb all of the heat thrown off by the fire. The more times you can 
change the water in the boiler in an hour and the oftener this water passes over 
your fire m an hour the greater the number of heat units the water will absorb. 
The generator, therefore, by increasing the circulation causes the water to pass 
over the heated surface in the boiler four or five times where it only passed over 
once before and you of course are able to use more of the heat from your fuel than 
you could otherwise. 
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Honeywell Heat Generator — Continued 

Another thing the generator does is to remedy poor circulation. Your system 
may have mains and flows that are too small or you may have an usual amount 
of friction in your coils and piping. With a mercury system the sizes of pipe 
can be reduced ten per cent under the sizes used for gravity heating and if 
your pipe is too small the generator, of course, will increase its capacity. This 
generator creates a pressure on the system ranging from 0 to 10 pounds. Not- 
withstanding this pressure a generator can be used on most any system of hot 
water heating. We have several of them attached to systems with cast iron pipe 
and packed joints. A well packed joint on cast iron pipe will stand the pressure 
perfectly. With a generator the temperature of the water can be carried as high 
as 240 degrees without boiling and this is an advantage that cannot be over esti- 
mated. In extreme weather and when heat is needed badly you will be able to 
take care of your houses by forcing the system. We do not advise a high water 
temperature at the boiler, however, and it should be used only when absolutely 
necessary. The generator on account of the rapid circulation it creates will enable 
you to get the heat required in the greenhouse with a lower temperature at the 
boiler than would be required with the ordinary gravity system. Owing to the low 
water temperature used and the rapid circulation through the coils there is a tre- 
mendous saving not only in fuel but in labor, firing, removing ashes, attending to 
the boiler, etc. 

These generators have been on the market for only a short period of years but 
there are fully twenty-five thousand of them in use. Everybody who has tried the 
generator is more than satisfied and no one after using it would go back to the 
old method for any money. We recommend this generator for all hot water heat- 
ing systems and guarantee it to give perfect satisfaction. There are four sizes of 
generators that we carry in stock but larger sizes can be made to order at any time. 

The construction and operation of the generator is about as follows : 

The lower portion is partly filled with mercury and when generator is con- 
nected to the system the balance of the space shown in the sectional cut will be filled 
with water. While the water in the system is cold the mercury will lie at the bottom 
of the generator. In the center of the generator is a small tube which extends to 
the bottom of the pot in which is contained the mercury. The mercury seals the 
lower opening of this tube effectually. When a fire is started in the boiler the water 
is heated and begins to expand or increase in volume. This expanded water flows 
out through the mains into the system and back again into the returns where the 
excess enters the expansion pipe and then into the generator. After this expanded 
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Honeywell Heat Generator— Continued 

water flows into the generator on the side it enters the lower portion, or pot, presses 
down on the mercury and forces the mercury to rise in the center tube. As the 
water continues to be heated and increases in volume the pressure on the mercury 
in the generator also increases and finally all of it is lifted from the pot through 
the center tube into the oval shaped upper portion. At the very top of the generator 
there is a deflector and as the mercury and water overflows the center tube it strikes 
against this deflector. The water being light continues on its upward journey, 
passes around the deflector and up through the expansion pipe leading to the tank. 
The mercury on account of its weight falls back and is carried down again through 
Ae outer tube to the mercury pot. When it reaches the lower part of the generator 
it again seals the center tube and there is continually a pressure on the system. 
This keeps the pressure always balanced and even. There is no danger of sticking 

and you will get expansion as soon as the pressure exceeds the weight of the 
mercury. 

The sizes of generators and list prices are as follows : 


No. 1. Carries up to 1,200 sq. ft. Radiation each $25.00 

No. 2. Carries up to 2,500 sq. ft. Radiation each 35.00 

No. 3. Carries up to 3,500 sq. ft. Radiation each 50.00 

No. 4. Carries up to 10,000 sq. ft. Radiation • ....each 65.00 


How to Connect Generator 

To get the generator to operate perfectly it must be connected in the right way. 
Complaints are sometimes sent in saying generator fails to operate and in every 
instance we have found some mistake has been made in installing it. We have seen 
generators placed upside down, connected directly beneath expansion tank, con- 
nected to flow pipe, or with upper expansion pipe connected on the side and lower 
one connected to the top of the generator. There is only one way to connect the 
generator and you cannot get results unless you do it this way. 

The cut shows boiler, return pipe and generator. Place the generator as near 
the boiler as possible. Never connect it directly beneath the expansion tank keep- 
ing it at least 30 inches distant. The side opening in the generator should be con- 
nected to any return pipe on the system. This pipe should have a union in it for 
after plugs are removed the generator must be kept in an upright position until all 
connections are made. Screw a nipple of proper length into the side of generator 
then connect this nipple with the union on the pipe leading to the return. A union 
will also be needed in the upper pipe line. 

Turn a nipple into the top opening of the generator and make your union con- 
nection to the upper line. Do not under any circumstances turn the generator over 
and over to connect it, for if any of the mercury is lost it will not work as it ought 
to. This is most important. Do not expect the pipe leading from top of generator 
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Honeywell Heat Generator- Continued 



Fig. 689 


to expansion tank to get hot as there is no movement of the water above the genera- 
tor until the pressure on the system exceeds the weight of the mercury. The draw 
off cock on the boiler should be located on the opposite side of the boiler from the 
generator. Water can be fed into the system from the expansion tank down 
through the generator but this is not a good plan and a better way is to connect 
a supply pipe direct to some one of the main returns. 

If you use an altitude gauge to show the height of the water in the tank, place 
this gauge between the generator and the tank, for when thus connected the pres- 
sure produced by the generator will have no effect on the gauge and it will always 
register the exact height of the water in the system. If altitude gauge is connected 
to the boiler or to any returns or mains it will simply register the amount of pres- 
sure exerted by the generator, in addition to the pressure caused by the head of 
water. 

It is always a good plan with any kind of hot water system to have a thermo- 
meter on the boiler, but it is especially advisable with a generator. It will show 
you at a glance the temperature of the water in the boiler and in time you will come 
to know how much heat to carry to get the required temperature in the greenhouse. 
This thermometer will also show whether temperatures carried are too high 
or whether you have plenty of capacity and can heat easily with a low water 
temperature. 
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Chimney Flues 


No boiler can work properly unless it is attached to a chimney of the proper 
size, construction and height. ^ ^ 

The best chimney is a round one and next in order of efficiency comes the 
square flue. A chimney of oblong form is the least effective of all. A round flue 
presents less fricdon surface to the smoke and escaping gases than any other style 
m proportion to its capacity. The corners in a square chimney are practically of 
no va ue and, therefore, the square chimney must have sides equal to the diameter 
ot a round one to give the same results. 

The list size of smoke pipe opening as given in the catalogue should not in 
any manner govern the area of the flue to which the boiler is to be attached. 

Boiler should sit as near as possible to the cihmney and a damper should al- 
ways be used in the smoke pipe connecting boiler to the chimney. No boiler will 
give the best results if improperly connected to chimney or chimney flue. 

1- be perfectly straight, smoothly plastered inside or tile 

lined without any openings other than for the boiler. It should extend above the 
ighest point of adjacent buildings or surrounding objects. Most heating troubles 
T '^^^^‘^bve chimneys so make sure of your flue before putting in 

n ^ common defect is lack of capacity but it is just as bad to 

have the chimney too large. You must have proper volume of air in the chimney, 
as every pound of coal requires a certain amount of air to burn it and it is abso- 
lutely necessary to have sufficient area in the flue to permit the passage of enough 
air through the boiler to properly burn the coal. Velocity cannot make up for 
volume. By velocity we mean the speed the air travels through the chimney and 

by volume we mean the quantity of air. You must have both velocity and volume 
to get perfect results. 

A newly built chimney will not draw perfectly and due allowance should be 
made unhl It IS thoroughly dried out. About one or two week’s time will be re- 

qiiired. The best chimney is a brick one but where first cost is an item it is a good 
plan to buy a steel stack. 

When connecting boiler be sure smoke pipe does not extend too far into the 
c imney and thus lessen the area at this important point where the smoke leaves 

..iirhr chimney is provided with a soot pocket with 

suitable clean-out door. 

The table on next page gives the diameter and height of the flue required for 
the emcient and economical operation of our boilers. 

The figures m the columns represent the inside diameter for a round flue and 
square chimneys with sides equal to the diameter given will be considered equiva- 
lent. Rectangular chimneys should have a larger area 
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Chimney Sizes 


No. 

Rating 

Water 

Rating 

Steam 

30 

Height of Chimney 
40 50 

in Feet 

60 

80 

418 

650 

400 

12 

12 

11 



518 

910 

550 

12 

12 

11 



618 

1170 

700 

12 

12 

12 



718 

1430 

850 

12 

12 

12 



522 

1320 

800 

15 

15 

14 



622 

1650 

1000 

15 

15 

14 



722 

1980 

1200 

15 

15 

14 



822 

2310 

1400 

15 

15 

14 



627 

2230 

1350 

17 

16 

16 



727 

2720 

1650 

17 

17 

16 



827 

3210 

1950 

17 

17 

16 



927 

3700 

2250 

17 

17 

16 



235 

3150 

1900 

16 

16 

15 



236 

3900 

2350 

16 

16 

15 

15 


237 

4650 

2800 

17 

17 

16 

15 

15 

238 

5450 

3250 

17 

17 

17 

16 

15 

239 

6150 

3700 

18 

18 

18 

17 

16 

240 

6900 

4150 

18 

18 

18 

17 

16 

276 

6675 

4100 

21 

21 

21 

20 

20 

277 

8175 

4950 

22 

22 

22 

21 

21 

278 

9547 

5800 

23 

23 

23 

22 

22 

279 

10975 

6650 

23 

23 

23 

22 

22 

280 

12375 

7500 

24 

24 

24 

23 

23 

281 

13775 

8350 

24 

24 

24 

23 

23 


Steel Chimneys 

The following list shows standard gauges, sizes and lengths of steel chimneys. 
These chimneys will be furnished with square hood at the lower end to fit over 
brick foundation. In ordering please give size of brick foundation outside and 
inside. Extra charges are made for hood at upper end and special prices will be 
quoted on other gauges, sizes and lengths. 


Size 

Diameter 

Gauge Metal 

List Price 

30 Feet 

List Price 

40 Feet 

7" 

16 

$28.44 

$36.04 

8" 

16 

28.72 

36.32 

9" 

16 

29.60 

37.48 

10" 

16 

33.64 

43.60 

12" 

16 

36.82 

46.62 

14" 

16 

40.66 

51.50 

16" 

16 

48.30 

61.30 

18" 

14 

56.04 

70.96 

20" 

14 

59.20 

74.96 

22" 

14 

62.26 

78.86 

24" 

14 

65.30 

82.70 


Prices subject to discount. 
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Brushes 


bronzii^ '■adiators”\he”brhtlerare^orfine practical for easily 

l-inch, fach . . . : . . . . . especially suited for high grade work. 



Fig. 691 


Bronzing 


1 Vs-inch, each ^ M 


2-inch, each... 
2^-inch, each. 



break *’tL‘'“bristyeTfrt\‘^M"’°®* ^^''^need radiator brush made. It has no wooden parts to 
Dnstles are held securely and it is otherwise very durable The shaoe and siVf- 

S one‘’mol“rof?hTb7ush^ accumulation of dust from the interior surface of the radiator 

heavy furniture orL out of ttit^Ss 

Capitol Radiator Brushes r i i 

list each, 

Flue 




No. 

1 . 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 


j-rcaciipLion -p . 

Round wire, 3 inches diameter m 

Flat tempered wire, 3x4-inch, oval sides 

Double brush, I%x4y2x4 inches 

Double Brush, 2%x6x4 inches om 

Round end, fine wire, IVa inches diameter. 

Round end, fine wire, 1% inches diameter ] j'qq 

Engineers Favorite 
Flue Cleaner 


6 

$7.50 


Fig. 694 

3 314 3^2 4 414 5 

$3.00 $3.25 $3.50 $4.00 $4.50 $6.25 


Perfection Flue Cleaners 


Size, Inches 
Each 


Fig. 695 

. 1% 2 21/4 21/2 

$2.00 $2.00 $2.25 $2.50 


2% 3 3Vi 3y2 

$2.75 $3.00 $3.25 $3.50 


4 4*72 

$4.00 $5.00 


5 

$6.00 
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Thermometers and Altitude Gauges 


ALTITUDE GAUGE 


Fig. 696 Fig. 697 

No. 10 Straight No. 20 Angle 

The thermometer is a necessary adjunct to a hot water heating plant. Will 
record temperatures accurately and quickly. Care should be taken to be sure that 
the metal tube surrounding the glass bulb is thoroughly immersed in the hot water. 

No. 10. Straight price each $1.70 

No. 20. Angle price each 2.00 

The gauge indicates at the boiler the height of water in the system. Fitted 
with red adjustable hand, to be set at height desired by the user. The black operat- 
ing hand indicates the actual height of water and therefore shows any variations 
in the water level. 

To set : Fill the system to its proper level, move red hand to the height indi- 
cated by the operating hand. Water should be added as soon as the water falls 
below the height indicated by the red hand. Ring that holds glass is secured by 
cotter pins to permit of easy removal for setting. 

Price each, with cock 


$3.00 
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Taylor Syphon Heat Circulator 



Fig. 698 

Patents Pending 

This little machine connected to any hot water heating system will circulate 
the water throughout the houses at any temperature of the water in the boiler. 
This causes the water to pass over the heated boiler surfaces more often and saves 
on fuel. 


All valves have been eliminated and circulation is never impeded. It helps 
a good system and cures a bad one. 


List Price 

in Inches Motor 


2 or 2 y 2 

3 

3y2 

4 

4y2 

5 

6 

7 

8 


$ 65.00 

75.00 

85.00 
100.00 
120.00 

140.00 

180.00 

225.00 

300.00 
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EXPANSION TANKS 

Galvanized Steel. 

Double riveted and tested at high pressure before shipment. 
Guaranteed in every respect. 

Tappings: These tanks are tapped top' and bottom with one inch 
openings, and one inch on side for water supply; — half inch openings for 


water gauge. 



Fig. 184 


Price List 


Capacity 

Gallons 

Size 

For use 
with Sq. 
Ft. of 
Radiation 

List 

Price 

6 

9x20 

200 

$6.00 

10 

12x20 

300 

8.00 

12 

12x24 

400 

8.50 

15 

12x30 

500 

9.00 

18 

12x36 

600 

9.50 

20 

14x30 

700 

12.50 

24 

14x36 

850 

13.00 

26 

16x30 

950 

14.00 

32 

16x36 

1300 

15.00 

42 

16x48 

2000 

16.50 

66 

18x60 

3000 

31.00 

82 

20x60 

5000 

37.00 

100 

22x60 

6000 

51.00 

120 

24x60 

7000 

58.00 


Prices do not include Water Gau- 
ges or Trimmings. 

List Price on Water Gauges, $2.50. 
^ Filling Attachment, $1.50 net, addi- 
tional. 


AUTOMATIC EXPANSION TANK 


The Expansion Tank below illustrated, aside from being ornamental, 
is absolutely automatic in its operation, insuring always that the system 
will be full of water. It is a great convenience to the house-owner. 
There is danger of freezing if the ordinary non-automatic tank is placed 
in the attic or some out-of-the-way closet. Besides, the customer is often 
opposed to having an ungainly steel or iron Expansion Tank placed in 
the bath room or in a living room. The Tank is made of hardwood, lined 
with sheet copper, and is finished and varnished to match the woodwork of 
the room. It does not require altitude gauge nor gauge glass and fittings. 

In side measurements of Tank are: 20 inches long, 9 inches wide, 10 in. 
deep; and of ample capacity for use on any job of hot water work to 
which there is attached 2500 feet of radiation or less. 

Price List for Tanks. 

Including expansion and overflow 

couplings ,with iron pipe threads. 

Style Description List 

282 Plain, without varnish, plain 

oak $7.00 

252 Square corners, varnished 

plain oak 8.50 

262 Rounded corners, varnished 

plain oak 9.00 

Order by number and specify finish desired. 

Hot Water Thermometers, each, $4.00 
Altitude gauges, each 8.00 
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FLOOR AND CEILING PLATES 


B AND C. 



Fig. 699 
Ceiling 


B and C adjustable hinged plates are constructed so that the 
ceiling plate is held in place by means of a screw; the floor plate 
simply snapped around pipe Copper-plated before nickeling. 
Specify whether floor or ceiling plates are wanted. 


For pipe, inches 



Va 

, 



2 

254 

3 

854 

4 

Nickeled, each 
Black, each 

$0 25 
14 

$0 25 
14 

10 25 
14 

$0 28 
18 

$0 32 
20 

$0 35 
24 

$0 38 
28 

$0 52 
^43 

$0 75 
60 

$1 10 
90 

$1.50 

1.25 


* ^-inch plate can only be furnished in floor pattern. 


SNAPLOCK 



Fig. 700 
Floor or Ceiling 


Snaplock floor and ceiling plates are made of but two pieces of 
cold rolled steel, riveted together Nothing to get out of order or 
lost Better than any one-piece stamped plate because of their 
strength and the fact they can be applied after balance of work is 
completed. Finished same as higher priced plates. 


For pipe, inches 

54 

Va 

1 

15i 

154 

2 

N ickeled, each 

Black, each 

$0 25 

14 

$0 25 

14 

$0 28 
.18 

$0.32 

.20 

$0.35 

.24 

$0.88 

.28 
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MINNEAPOLIS HEAT REGULATORS 



Fig. 701 Fig. 702 


Thermosut witH Time Attachment Thermostot with Screen Removea 

T he regulator complete consists of the thermostat and a motor 
operated by battery cells. When circular metal blade expands or 
contracts through change of temperature, the bottom end touches 
either post, and the connection formed allows the electric current to 
start the motor. The brake is thus released and the driving shaft of 
the motor makes a half revolution, opening or closing the dampers. 

The time attachment consists of a clock securely held by spring 
clamps to the Thermostat. The clock swings on a pivot and may 
be wound and alarm set without detaching. Needs rewinding but 
once m every eight ddys, which insures the regular morning change 
of temperature even should the alarm be forgotten for a week. If 
It IS desired to keep the building at a lower temperature during the 
night than that maintained during the day, it can be done as follows : 
bhift pointer to temperature desired for night and set alarm for the 
time that day temperature is desired to commence. The dampers 
are regulated at that temperature until time set for day temperature, 
when pointer is automatically moved to 70 degrees. During the 
day the pomter can be set at any temperature desired. The range 
of temperature is fixed by adjusting the set screws at each side of 
temperature blade. A travel of two degrees is found to give the 
best results for ordinary use. 

Price for regulator complete with time attachment . $47.00 

Price for regulator without time attachment 40.00 

Can be easily applied to any style of heating apparatus, old or new. 
Complete descriptive circular on application. 
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Bronze and Liquid. 

We have devoted considerable study to the question of offering the 
trade a line of Radiator Bronzes that would recommend itself after it had 
once been used. Our strongest effort has been to furnish the best values, 
considering carefully the rich and brilliant finish, amount of covering 
capacity and lasting qualities. 

Directions for Use, 

BRONZES — Use a bronze primer, or if you want to finish a job 
quickly, give the radiator first a coat of bronzing liquid; this will dry in 
about twenty minutes with gloss covering up all the dirt and rust. Then 
mix the bronze powder with the bronzing liquid to the consistency of 
cream and apply evenly, that is, in one direction only. Always use a soft 
brush, as a stiff brush cuts the bronze, ruining the high finish. If bronze 
is applied when radiator is warm, the lustre is improved. 

One pound of gold or color bronze requires one quart of liquid and 
will cover from 250 to 300 square feet of radiation. 

One pound of aluminum bronze requires about one gallon of liquid 
and will cover from 500 to 600 square feet of radiation. 


BRONZE POWDERS. 

D , r' u , List, Each 

Lale Cjrold, one-pound cans $0 90 

Rich Gold, one-pound cans 9 q 

Pure Metal Leaf, one-pound cans 1 25 

(Pure Metal Leaf Bronze is the highest grade of pale gold, unrivalled in 
brilliancy and permanency of tone and color.) 

Aluminum, one-pound cans $1 50 

Aluminum, half-pound cans *90 

Aluminum, quarter-pound cans . ’ 50 

(Aluminum Bronze guaranteed chemically pure.) 

Green, one-pound cans $1 25 

Maroon, one-pound cans 1 50 

Chocolate, one-pound cans ’ j 50 

Copper, one-pound cans ’ * P25 

Fire, one-pound cans ...” * L25 


BRONZE LIQUID. 


One-gallon cans, per gallon ^.$1.50 

One-half-gallon cans, per gallon 2.00 
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How to Figure Amount of Pipe Required 


In order to find the correct number of flows and returns for a greenhouse it 
will be necessary to reduce all surface to the equivalent of glass surface. For walls 
made with sheathing divide the number of feet of sheathing by 3, and for cement 
walls divide the number of feet of cement by 4. 

You will notice on the above diagram we show a house with glass below the 
gutters and sheathing below the glass. We will assume that this house is 28 ft. 
wide and 100 ft. long. The distance indicated by No. 1 is 4 ft. 6 in. on each side 
or a total of 9 ft. and to reduce this to glass surface this must be divided by 3, 
which gives us a total of 3 ft. of glass surface. No. 2 on each side is 2 ft. making 
a total of 4 ft. of glass surface, which added to the 3 ft. figured for sheathing 
makes a total of 7 ft. for the walls. No. 3 and No. 4 are each 16 ft. making a 
total on the roof of 32 ft. which added to the total of 7 ft. for the walls gives 
39 sq. ft. of glass surface per lin. ft. of house. 

You now add H of the width of the house to the length and multiply this by 
the number of sq. ft. of glass per lin. ft. As this house is 100 ft. long and 28 ft. 
wide you will need to figure the length as 107 ft. and this multiplied by 39 gives 
you a total of 4,173 sq. ft. of glass surface. Do not figure gable ends. 


EVERYTHING FOR THE GREENHOUSE. 


335 


How to Figure Amount of Pipe Required. 

(Continued) 


You will notice on following pages that each sq. ft. of glass for 60 degrees, 
for steam heat, requires .17 sq. ft. of radiation. If you will multiply the number 
of sq. ft. by .17 you will get a total of 709 sq. ft. of radiation. 

You will notice further that is is necessary to put in a 3-inch flow to supply 
670 sq. ft. of radiation by referring to the tables on following pages for flows and 
mains. This is the nearest amount of radiation as a 3}4-inch pipe will supply 920 
sq. ft. (Where the amount required is very little more than the amount specified 
for a given size of pipe use the size below it.) A 3-inch pipe 100 ft. long, which 
is the length of this house, will supply 90 sq. ft. of radiation (refer to tables) and 
this amount should be deducted from the total of 709 sq. ft. 

This leaves 619 sq. ft. of radiation to be supplied by the returns. Reference to 
table shows 1-inch or l)4-inch pipe is generally used for returns for a house of 
this length. If you want to use 1^-inch pipe you will find in the table that each 
100 ft. supplies 43 sq. ft. of radiation. If you will divide 619 by 43 you will find 
14 1%-inch returns will be required to give temperature of 60 degrees. 

If 1-inch pipe is to be used you will find by referring to table each 100 ft. 
supplies 34^2 sq. ft. Divide 619 by this amount and you will find 18 lines of 1-inch 
pipe will be needed to supply the necessary heat. 

For figuring mains refer to the tables. 

For the above house a 3-inch main will be necessary, but if two houses are 
built making a total of 1,418 sq. ft. of radiation a 4^-inch main would be needed 
as a main of this size will supply 1,650 sq. ft. and the 3-inch flow in each house 
can then be connected to the main supply. 

When writing for estimates on heating always give us measurements indicated 
by numbers on diagram. 


Table for Figuring Heating 
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How to Figure Amount of Pipe Required. 

(Continued) 
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How to Figure Amount of Pipe Required. 

(Continued) 
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How to Figure Amount of Pipe Required. 

(Continued) 


SQUARE FEET OF RADIATING SURFACE 
OF PIPE PER LINEAL FOOT 

On all lengths over one foot, fractions less than tenths are added to or dropped. 


Size of Pipe 


jLrengtn 
of Pipe 

h 

1 


IH 

2 

2^ 

3 

4 

5 

6 

1 

.275 

.346 

.434 

.494 

.622 

.753 

.916 

1.175 

1.455 

1.739 

2 

.5 

.7 

.9 

1. 

1.2 

1.5 

1.8 

2.4 

2.9 

3.5 

3 

.8 

1 • 

1.3 

1.5 

1.9 

2.3 

2.7 

3.5 

4.4 

5.2 

4 

1.1 

1.4 

1.7 

2. 

2.5 

3. 

3.6 

4.7 

5.8 

7. 

5 

1.4 

1.7 

2.2 

2.4 

3.1 

3.8 

4.6 

5.8 

7.3 

7.7 

6 

1.6 

2.1 

2.6 

2.9 

3.7 

4.5 

5.5 

7. 

8.7 

10.5 

7 

1.9 

2.4 

3. 

3.4 

4.4 

5.3 

6.4 

8.2 

10.2 

12.1 

8 

2.2 

2.8 

3. 5 

3.9 

5. 

6. 

7.3 

9.4 

11.6 

13.9 

9 

2.5 

3.1 

3.9 

4.4 

5.6 

6.8 

8.2 

10.6 

13.1 

15.7 

10 

2.7 

3.5 

4.3 

4.9 

6.2 

7.5 

9.1 

11.8 

14.6 

17.4 

11 

3. 

3.8 

4.8 

5.4 

6.8 

8.3 

10. 

12.9 

16. 

19.1 

12 

3.3 

4.1 

5.2 

5.9 

7.5 

9. 

11. 

14.1 

17.4 

20.9 

13 

3.6 

4.5 

5.6 

6.4 

8.1 

9.8 

11.9 

15.3 

18.9 

22.6 

14 

3.8 

4.8 

6.1 

6.9 

8.7 

10.5 

12.8 

16.5 

20.3 

24.3 

15 

4.1 

5 . 2 

6.5 

7.4 

9.3 

11.3 

13.7 

17.6 

21.8 

26.1 

16 

4.4 

5.5 

6.9 

7.9 

10. 

12. 

14.6 

18.8 

23.2 

27.8 

17 

4.7 

5.9 

7.4 

8.4 

10.6 

12.3 

15.5 

20. 

24.7 

29.5 

18 

5. 

6.2 

7.8 

8.9 

11.2 

13.5 

16.5 

21.2 

26.2 

31.3 

19 

5.2 

6.6 

8.3 

9.4 

11.8 

14.3 

17.4 

22.3 

27.6 

33.1 

20 

5.5 

6.9 

8.7 

9.9 

12.5 

15. 

18.3 

23.5 

29.1 

34.8 

21 

5.8 

7.3 

9.1 

10.4 

13. 

15.8 

19.2 

24.7 

30.5 

36.5 

22 

6. 

7.6 

9.6 

10.9 

13.7 

16.5 

20.2 

25.9 

32. 

38.3 

23 

6.3 

8. 

10. 

11.3 

14.3 

17.3 

21.1 

27. 

33.5 

40. 

24 

6.6 

8.3 

10.4 

11.9 

14.9 

18. 

22. 

28.2 

34.9 

41.7 

25 

6.9 

8.6 

10.9 

12.3 

15.6 

18.8 

22.9 

29.3 

36.4 

43.5 

26 

7.1 

9. 

11.3 

12.8 

16.2 

19.5 

23.8 

30.5 

37.8 

45.2 

27 

7.4 

9.4 

11.7 

13.3 

16.8 

20.3 

24.7 

31.7 

39.3 

47. 

28 

7.7 

9.7 

12.2 

13.8 

17.4 

21. 

25.6 

32.9 

40.7 

48.7 

29 

8 • 

10. 

12.6 

14.3 

18. 

21.8 

26.6 

34.1 

42.2 

50.4 

30 

8.3 

10.4 

13. 

14.8 

18.7 

22.5 

27.5 

35.3 

43.6 

52.1 

31 

8.5 

10.7 

13.5 

15.3 

19.3 

23.3 

28.4 

36.4 

45.1 

53.9 

32 

8.8 

11.1 

13.9 

15.8 

19.9 

24.1 

29.3 

37.6 

46.5 

55.6 

33 

9. 1 

11.4 

14.3 

16.3 

20.5 

24.8 

30.2 

38.8 

48. 

57.4 

34 

9.4 

11.7 

14.7 

16.8 

21.2 

25.6 

31.1 

40. 

49.5 

59. 1 

35 

9.6 

12.1 

15.2 

17.3 

21.8 

26.3 

32. 

41.1 

50.9 

60.8 

36 

9.9 

12.5 

15.6 

17.8 

22.4 

27. 

33. 

42.3 

52.4 

62.6 

37 

10.2 

12.8 

16.1 

18.3 

23. 

27.8 

33.9 

43.5 

53.8 

64.3 

38 

10.5 

13.2 

16.5 

18.8 

23.7 

28.5 

34.8 

44.6 

55.2 

66. 

39 

10.7 

13.5 

16.9 

19.3 

24.3 

29.3 

35.7 

45.8 

56.7 

67.8 

40 

11. 

13.8 

17.4 

19.8 

24.9 

30.1 

36.6 

47. 

58.2 

69.5 

41 

11.3 

14.2 

17.8 

20.3 

25.5 

30.8 

37.6 

48.2 

59.6 

71.3 

42 

11.5 

14.5 

18.2 

20.8 

26.1 

31.6 

38.5 

49.4 

61.1 

73. 

43 

11.8 

14.9 

18.7 

21.3 

26.8 

32.3 

39.4 

50.6 

62.5 

74.8 

44 

12.1 

15.2 

19.1 

21.8 

27.4 

33.1 

40.3 

51.7 

64. 

76.5 

45 

12.4 

15.6 

19.5 

22.2 

28. 

33.8 

41.2 

52.9 

65.5 

78.2 

46 

12.7 

15.9 

20. 

22.7 

28.6 

34.6 

42.2 

54. 

67. 

80. 

47 

12.9 

16.3 

20.4 

23.2 

29.2 

35.3 

43. 

55.2 

68.4 

81.7 

48 

13.2 

16.6 

20.8 

23.7 

29.9 

36.1 

43.9 

56.4 

69.8 

83.5 

49 

13 . 5 

17. 

21.3 

24.2 

30.5 

36.8 

44.8 

57.6 

71.2 

85.1 

50 

13.8 

17.3 

21.7 

24.7 

31.1 

37.6 

45.8 

58.7 

72.7 

87. 


N OTE— Above information is quoted from standard authorities. Not guaranteed. 
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About Heating Your Residence. 

We can furnish all materials for this work including boilers, radia- 
tors, valves, pipe, fittings, bronzes, etc. 

It is general practice to consider 70 degrees as the standard for in- 
side temperature and zero for the outside, but when there is a greater 
difference between the inside and the outside temperature, one per cent 
should be added to the radiation for each degree of difference. 

Many people make the mistake of installing a too small amount of 
radiation in work of this kind and we caution you to be sure and put in 
enough. • Nearly all rules are based on two to five pounds steam pressure 
for steam heating and a temperature of 180 degrees for water as indicated 
by the boiler when the outside temperature is zero. 

When systems are designed for heating with a lower temperature at 
the boiler, additional radiation must be installed. 

It is necessary when figuring work of this kind to take into considera- 
tion all the conditions or deductions according to the requirements, no 
matter what rule you use for estimating. 

The following rules have been in general use for some time but are 
not guaranteed. By using these rules and providing for additional radia- 
tion on the cold sides of building and making allowance for poor con- 
struction, loose fitting of windows, doors, etc., good results will undoubted- 
ly be obtained. 

Rule No. 1. 

This is termed "‘Rule of Thumb.’’ 

As this method of figuring only considers the cubical contents of 
space to be heated, some experience in heating is required to determine 
the proper factor to be used for different conditions. The exposed wall 
and glass surface varies the amount of radiation to be used. 


One Square Foot of Direct Radiation Will Heat. 



Cubic Feet by 
Hot Water 

Cubic Feet by 
Steam 

DWELLINGS 

Living Rooms, one side exposed 

25 to 30 

20 to 30 

20 to 25 

30 to 40 

20 to 30 

30 to 50 

20 to 30 

40 to 60 

60 to ^ 

45 to 50 

40 to 50 

35 to 45 

50 to 60 

40 to 50 

50 to 75 

55 to 80 

80 to 100 

100 to 125 

Living Rooms, two sides exposed 

Living Rooms, three sides exposed 

Sleeping Rooms 

Halls and Bath Rooms 

PUBLIC BUILDINGS 

Offices 

School Rooms 

Factories and Stores 

Assembly Halls and Churches 
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About Heating Your Residence. 


Rule No. 2. 

Known as “Mills’ Rule.” 

One square foot of radiating surface for each 2 square feet of glass, 
and for each 20 square feet exposed outside wall and each 200 cubic feet 
of space. 


Example : A given room has 60 square feet of glass, 220 square feet 
of exposed wall and 2,000 cubic feet of air. (Room is on first floor.) 

Glass 60-^ 2 -^30 square feet of radiation 

Wall 220-f-20 =11 square feet of radiation 

Cubical contents 2,000-=200=10 square feet of radiation 


51 square feet of radiation 

Above figures are for steam. For water (in accordance with accepted 
standards) add 65 per cent. This would add for the above 33 square feet 
and make a total of 84 square feet. 


Rule No. 3. 

Professor R. C. Carpenter, of Cornell University, submits the follow- 
ing rule for determining the size of radiator for a given room : 

Rule . Add the area of the glass surface in the room to one-quarter 
of the exposed wall surface, and to this add from 1-55 to 3-55 of the 
cubical contents (1-55 for rooms on upper floor, 2-55 for rooms on first 
floor and 3-55 for large halls) ; then for steam multiply by .25 and for hot 
water by .40. 

Example : A room 20x12x10 feet with glass exposure of 48 feet, 
one-quarter of wall exposure (two sides exposed) 320 feet = 80, 1-55 of 
cubical contents 2,400=44. 

48-f-80-f-44=172X-25=43 feet for steam. 

If you add 2-55 the surface would be 54 feet. 

If you add 3-55 the surface would be 65 feet. 
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How to Cover your Boiler with Asbestos 


The use of Asbestos cement on your boiler will save several dollars each 
winter in fuel for it helps the boiler to retain all of the heat units and they are 
utilized in the greenhouse in place of being wasted in the boiler room. As a 
general rule it is not necessary to keep the boiler room very warm and the front 
of the boiler will radiate enough heat to give temperature for firing, etc. 

It is also a good plan to cover the pipe over the boiler and all other pipe 
not needed for heating. On steam mains it is almost a necessity and on hot 
water mains there is a great deal of saving. Not only should the flow pipe 
be covered but the return pipe as well. 

Pipe that is buried in the ground loses a large amount of heat as the earth 
is an excellent conductor. The warmer the water when it returns to the boiler 
the less fuel required to reheat it, so be sure and cover your return mains if 
they are not needed for heating. The warm water as it goes out in the flow 
will do more and better work if the pipe is covered, for your coils get it at 
practically the same temperature it leaves the boiler. 

The cost of covering boilers with this cement is low. Compared to the 
amount of heating you can save by the use of this cement and pipe covering, the 
cost is practically nothing. 

Referring to table of sizes you will find column showing amount of Asbestos 
cement required to cover the various sizes of boilers. 

Asbestos should be applied as follows: Mix with water to the consistency 
of thin mortar enough asbestos for the first coat, and let it stand about twenty- 
four hours before using; this coat, which should be one-half of the entire thickness 
of the covering should be thrown on the surface in handfuls, using just enough 
force to make it stick, but not to pack it solidly. The more loosely it is applied, 
the more effective. 

Boiler should be warmed a little before applying the cement as it will stick 
and dry better than if surface is cold. When the first coat is thoroughly dry apply 
the second, which should be of thicker consistency, in the same manner as the 
first. When the second coat is dry apply the finish coat with trowel. When nicely 
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leveled and smoothed, which is best done with a straight edge, a nice finish can 
be given. 

We also recommend using a canvas jacket over the asbestos. This can be 
applied by using a flour paste to hold it to the asbestos, and can be painted with 
asphaltum to make it moisture proof. 


Air Required for Combustion 

The burning of a given quantity of fuel requires a definite amount of oxygen 
to properly consume it. The oxygen is contained in the air in sufficient quantities 
that three hundred (300) cubic feet of air will properly burn one pound of 
coal. If a less quantity of air is supplied, the combustion will not be good and 
a large amount of unconsumed gas will escape up the chimney with a correspond- 
ing waste of coal and a less sufficient boiler. This fact shows the importance of 
a good chimney flue of efficient capacity and a boiler room having an ample 
fresh air supply. The supply of air must enter under the grates of the boiler 
to support the combustion of the fuel. If a boiler is rated for 2,000 feet steam 
capacity there must be developed 480,000 B. T. U. per hour to maintain this 
maximum capacity. Assuming the coal at a value of 12,500 B. T. U. per pound, 
and allowing that we can transmit 70 per cent of the heat into the work, this 
would require 54.7 pounds of coal per hour, and with a grate containing ten 
square feet it would mean a combustion of 5.4 pounds of coal per square foot 
of grate per hour. Such a boiler will require a chimney 12 inches in diameter, 
if round, or 12x12 inches if built square, as the corners of a square chimney are 
not effective. A chimney fifty feet high should have a draft equal to one inch 
of water and a capacity of 42,000 cubic feet per hour, not counting the friction 
of traveling through the fuel, boiler and flues to the chimney. This friction 
takes 60 per cent of the power of the chimney, thus reducing the actual air 
supply of such chimney to 16,800 cubic feet per hour. The air needed to supply 
54.7 pounds of coal per hour is 16,410 cubic feet. Any reduction of height or 
pressure must be compensated for by increased area. 
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EXTREME VARIATION OF TEMPERATURE 
IN THE UNITED STATES 


States 

Cities 

Highest 

Lowest 

States 

Cities 

Highest 

Lowest 

Ala. 

Ariz. 

Ark. 

Cal. 

Colo. 

Conn. 

Del. 

Dist. 

ofCol. 

Fla. 

Ga. 

Idaho 

111. 

Ind. 

In.Tr. 

Iowa 

Kan. 

Ky. 

La. 

Maine 

Md. 

Mass. 

Mich. 

Minn. 

Miss. 

Mon, 

/ Mobile 

1 Montgomery . 

I Grant, Fort . . 

1 Prescott 

1 Yuma 

/ Fort Smith . . . 

\ Little Rock. . . 

Red Bluff 

Sacramento . . . 

, San Diego .... 

Denver 

Las Animas... 

Montrose 

1 New Haven . . 
\ New London . 
Del Break’r . . 

j Washington. . . 

Jacksonville . . 
Key West .... 

Pensacola 

’ Atlanta • 

■ Augusta 

Savannah .... 
Boise City. . . . 

1 Chicago 

[ Sprin^eld 

Indianapolis .. 

Sill, Fort 

Des Moines . . 

Dubuque 

Keokuk 

Dodge City. . . 
Concordia .... 
[Leavenworth . 

Louisville 

f New Orleans . 
1 Shreveport.. . . 

/ Eastport 

\ Portland 

Baltimore 

f Boston 

Springfield 

Grand Haven . 

■ Marquette . . . 
Port Huron . . . 

Duluth 

St. Paul 

St. Vincent . . . 
Vicksburg 

f Assinb’d, Ft. . 

■ Custer, Ft 

[ Poplar River . 

101 

107 
103 

103 
118 

104 
102 
112 

108 
101 

105 
105 

98 
100 

93 

93 

104 

104 
100 

99 
100 

105 
105 
107 

103 
100 
102 
101 

107 

104 
101 
104 

108 

104 
107 

105 
97 

107 
88 
97 

102 

101 

94 
92 

100 

99 

99 

100 

103 

101 

108 

106 
110 

11 

5 

7 

—18 

22 

— 7 

— 5 

18 

19 

32 

—29 

—26 

—20 

—14 

—10 

1 

—14 

15 

41 

15 

— 2 

6 

12 

—28 

—16 

—23 

—22 

—25 

— 9 
—30 
—32 
—24 
—20 
—25 
—29 
—20 

15 

1 

—21 

—17 

— 6 
—13 
—14 
—24 
—27 
—25 
^1 
—41 
—54 
— 3 
—55 
—48 
—63 

Mo. 

N. C. 

Neb. 

Nev. 

N. D. 

N. H. 

N. J. 

N.M. 

N. Y. 

Ohio 

Ore. 

Pa. 

R. I. 

S. C. 
S. D. 

Tenn. 

Texas 

Utah 

Vt. 

Va. 

Wash 

W.V. 

Wis. 

Wyo. 

j 

' St. Louis 

^ Springfield . . . 
Charlotte .... 

Hatteras 

Wilmington . . 
North Platte . 

Omaha 

, Valentine 

Winnemucca . 

' Bismark 

, Buford, Ft.. . . 
Manchester . . 
Atlantic City 
Cape May. . . . 

, New Bruns w. . 

1 Santa Fe 

[ Stanton, Ft.. . 

Albany 

N. Y. City.. . . 

Oswego 

Cincinnati .... 
Columbus .... 

Toledo 

Portland 

Roseburg 

Umatilla 

Erie 

Philadelphia .. 

Pittsburg 

1 Block Island . . 

t Newport 

Charleston . . . 

Yankton 

Chattanooga. . 

Memphis 

Nashville 

Elliott, Ft 

Brownsville . . . 

El Paso 

Palestine 

f Frisco 

L Salt Lake .... 
Burlington . . . 
f Lynchburg . . . 

1 Norfolk 

I Dayton 

Olympia 

[ Tatoosh Isl. . . 
Mo^antown. . 

\ La Crosse. . . . 

, Milwaukee . . . 
Bridger, Ft. . . 
Cheyenne .... 

, Wash’kie Ft. . 

106 

99 

102 

92 

103 
107 

105 

106 

104 

105 

107 

96 

99 

91 

98 

97 

95 

98 
100 
100 
104 
103 

99 

99 
102 
110 

94 

102 

103 

88 

92 

104 

103 
101 
102 

104 

108 
102 
113 
102 

93 
102 

96 
102 
102 
109 

97 

78 

97 

101 

100 
89 

100 

100 

—22 

—11 

— 5 

8 

9 

—35 

—32 

—35 

—28 

—44 

—49 

—11 

— 7 

1 

—12 

—13 

—18 

—18 

— 6 
—23 
—12 
—20 
—16 
— 2 
— 6 
—24 
—16 

— 5 
—12 

— 4 

— 8 

10 

—34 
—7 
— 8 
—10 
—14 

18 

— 5 

0 

0 

—20 

—25 

— 5 

4 

—26 

— 2 

14 

—10 

—43 

—25 

—42 

—38 

—54 


The minus sign (— ) indicates temperature below zero. 
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HEAT VALUE OF VARIOUS COALS IN THE 
UNITED STATES 


FROM LATEST GOVERNMENT AND OTHER REPORTS. 


State 


Location or Name of Mine 

Kind of Coal 

Bibb County 

Bituminous 

Jefferson County 

Bituminous 

B ituminous 

Pratt City 

Huntington County 

Bituminous 

Coal Hill 

Bituminous 

Las Aruruas County 

Bituminous 

Trinidad District 

B ituminous 

Routt County 

Bituminous 

Vermillion County 

Bituminous 

Peoria County 

Bituminous 

Bituminous 

Staunton County 

Williamson County 

Bituminous 

Franklin County 

Bituminous 

St. Clair County 

Bituminous 

Contine 

Bituminous 

Mount Olive 

Bituminous 

Christopher 

Bituminous 

Block 

Bituminous 

Milwaukee Pea 

Bituminous 

What Cheer 

Bituminous 

Cherokee County 

Bituminous 

Englevale 

Bituminous 

Crawford County 

Bituminous 

Hopkins County 

Bituminous 

Bell County 

Bituminous 

Hiller 

Bituminous 

Barrellville 

Bituminous 

George’s Creek 

Bituminous 

Garrett County 

B ituminous 

Bevier 

Bituminous 

Elston 

Bituminous 


Bituminous 

Hocking Valley 

Bituminous 

Jackson County 

Bituminous 

Cool 

Bituminous 

Wyoming District 

Anthracite 

Schuylkill Region 

Anthracite 

Plymouth Mine 

Anthracite 

Pittston 

Anthracite 

Anthracite 

Anthracite 

Anthracite 

Scranton 

Mid Valley 

Kingston 

Lehigh District 

Anthracite 

Allegheny County 

Bituminous 

Cambria County 

Bituminous 

Punxsutawney 

Bituminous 

Y oughiogheny 

Bituminous 

Somerset County 

Bituminous 

Clearfield County 

Bituminous 

West Newton 

Bituminous 

Campbell County 

Bituminous 

Fort Worth 

Bituminous 

Tazewell County Pocahontas.. . . 
Carbon Hill 

Bituminous 

Bituminous 

Raleigh County 

Bituminous 

Fayette 

Bituminous 

Elk Garden 

Bituminous 

Sharon & Smithers 

Bituminous 

Oregon, Cepis & Welsh 

Bituminous 

New River 

Bituminous 



Value in 


Alabama . . . . . 

Alabama 

Alabama 

Arkansas 

Arkansas 

Colorado 

Colorado 

Colorado 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Indiana 

Iowa 

Iowa 

Kansas 

Kansas 

Kansas 

Kentucky 

Kentucky 

Kentucky. . . . , 

Maryland. 

Maryland. . . . . 
Maryland. . . . . 

Missouri 

Missouri 

New Mexico. . , 

Ohio 

Ohio 

Oklahoma. . . 

Pennsylvania. 

Pennsylvania 

Pennsylvania 

Pennsylvania 

Pennsylvania 

Pennsylvania 

Pennsylvania 

Pennsylvania , 

Pennsylvania , 

Pennsylvania , 

Pennsylvania , 

Pennsylvania 

Pennsylvania 

Pennsylvania 

Pennsylvania 

Tennessee . . . 

Texas 

Virginia 

Washin^on. . 
West Virginia 
West Virginia 
West Virginia 
West Virginia 
West Virginia 
West Virginia 


12,232 to 14,537 
13,383 to 14,353 

13.900 to 14,500 

12.100 to 12,550 
11,600 to 11,820 

12,300 to 12,600 

12,450 to 13,100 

12.300 to 12,900 
11,321 to 11,440 
10,890 to 13,373 
12,152 to 12,546 
11,622 to 12,110 
12,250 to 12,791 

10.950 to 11,085 

10,000 to 11,000 

11.200 to 11,800 

11.100 to 11,500 

10.200 to 10,450 

10.000 to 10,300 

8,000 to 8,400 

12,132 to 13,966 
11,026 to 12,547 

12.900 to 13,100 

11.500 to 12,000 

12.500 to 13,050 

13.500 to 14,000 

14.100 to 14,400 
13,911 to 14,397 

13.800 to 14,000 

9,800 to 10,000 

12.500 to 12,700 

11.500 to 11,800 

13.000 to 13,300 

11.500 to 11,800 

11.000 to 11,200 
11,560 to 12,000 
10,642 to 12,180 
13,071 to 13,581 
11,215 to 12,336 

10.500 to 12,000 
12,228 to 12,995 

13.449 to 14,000 

12.500 to 13,100 
12,827 to 13,824 
14,435 to 14,936 

14.301 to 14,755 
12,379 to 13,778 
14,478 to 14,853 
14,247 to 14,597 
12,196 to 12,400 

13.950 to 14,500 

9,450 to 11,800 

14,460 to 14,650 

12.200 to 12,850 
14,665 to 15,177 

14.950 to 15,363 

13.900 to 14,100 

12.800 to 14,295 
13,925 to 14,867 

14.450 to 14.700 
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Relative Value of Non-Conductors. 


(C. E. Emery) 


N on-Conductors 


Wool felts 1.000 

Mineral wool, No. 2 *832 

Mineral wool, with tar 715 

Sawdust * * * * * 5 gQ 

Mineral Wool, No. 1 676 

Charcoal ;;;;;; .632 

Pine wood, across fibre .553 


Non-Conductors 


Loam, dry and open 550 

Slacked lime 480 

Gas-house carbon ’470 

Asbestos ;;; 763 

Coal ashes 345 

Coke, in lumps 277 

Air space, undivided .186 


Values of Fuel. 

Hard coal, stove or egg size, is the standard fuel on which boiler 
capacities are based. If other kinds are used, careful calculation is neces- 
equivalent results. For small boilers, stove or nut coal 
advanta^ boilers egg coal can be burned to good 

Pea Coal Experiments on power boilers have shown that 50 per cent, 
more power can be developed with the same grate surface when using 
anthracite egg coal as against anthracite pea coal (other conditions being 
equal). This does not mean that egg coal is more economical, but that 
larger boiler or a larger grate surface is necessarv. 

This IS due to the fact that pea and smaller sizes of coal pack so 
much closer that the draft cannot get through the coal as easily, and on 
that account they yield up their heat more slowly. If, however the con- 
ditions are properly considered, there is no reason why one ton of pea 
coal should not give up as much heat as a ton of the same grade of coal 

Ind slatT^^'” is equally free from dirt 

The draft of the chimney is the important factor in the burning of 
small coal. Unless the draft is very good, pea coal or smaller sizes can- 
not be burned successfully. 

.u c°^^ (bituminous) requires more grate surface for the reason 

that It cakes together and the draft does not go through it so easily It 
also requires more boiler power, for the reason that the soot cakes on the 
boiler surfaces and prevents (to some extent) the heat passing from fire 
to the water. ® ^ 

Soft coal varies considerably in its heat value in different parts of the 
country, as will be seen by the following table of heat values for various 
sections of the United States. 

For a basis of bdler rating anthracite coal is taken as having an 
average value of 12,5TO B. T. U. (British thermal units) per pound of 
coal, and the table of heat values will indicate the relative values of soft 

C03,l. 


Average Weight of Coal. 

One cubic foot of hard coal weighs about 

One cubic foot of soft coal weighs about 

One cubic foot of coke weighs about 


• 50 pounds 
40 pounds 
28 pounds 
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HEAT UNITS IN WATER 


BETWEEN 32 AND 212 DEGREES FAHRENHEIT. AND WEIGHT OF 
WATER PER CUBIC FOOT 


Tem- 

perature 

Degrees 

F. 

Heat 

Units 

Weight 

in 

Pounds 

per 

Cubic 

Foot 

Tem- 

perature 

De|rees 

Heat 

Units 

Weight 

in 

Pounds 

per 

Cubic 

Foot 

Tem- 

perature 

De^ees 

Heat 

Unit" 

Weight 

in 

Pounds 

per 

Cubic 

Foot 

32 

0. 

62.42 

123 

91.16 

61.68 

168 

136.44 

60.81 

35 

3. 

62.42 

124 

92.17 

61.67 

169 

137.45 

60.79 

40 

8. 

62.42 

125 

93.17 

61.65 

170 

138.45 

60.77 

45 

13. 

62.42 

126 

94.17 

61.63 

171 

139.46 

60.75 

50 

18. 

62.41 

127 

95.18 

61.61 

172 

140.47 

60.73 

52 

20. 

62.40 

128 

96.18 

61.60 

173 

141.48 

60.70 

54 

22.01 

62.40 

129 

97.19 

61.58 

174 

142.49 

60.68 

56 

24.01 

62.39 

130 

98.19 

61.56 

175 

143.50 

60.66 

58 

26.01 

62.38 

131 

99.20 

61.54 

176 

144.51 

60.64 

60 

28.01 

62.37 

132 

100.20 

61.52 

177 

145.52 

60.62 

62 

30.01 

62.36 

133 

101.21 

61.51 

178 

146.52 

60.59 

64 

32.01 

62.35 

134 

102.21 

61.49 

179 

147.53 

60.57 

66 

34.02 

62.34 

135 

103.22 

61.47 

180 

148.54 

60.55 

68 

36.02 

62.33 

136 

104.22 

61.45 

181 

149.55 

60.53 

70 

38.02 

62.31 

137 

105.23 

61.43 

182 

150.56 

60.50 

72 

40.02 

62.30 

138 

106.23 

61.41 

183 

151.57 

60.48 

> 74 

42.03 

62.28 

139 

107.24 

61.39 

184 

152.58 

60.46 

76 

44.03 

62.27 

140 

108.25 

61.37 

185 

153.59 

60.44 

78 

46.03 

62.25 

141 

109.25 

61.36 

186 

154.60 

60.41 

80 

48.04 

62.23 

142 

110.26 

61.34 

187 

155.61 

60.39 

82 

50.04 

62.21 

143 

111.26 

61.32 

188 

156.62 

60.37 

84 

52.04 

62.19 

144 

112.27 

61.30 

189 

157.63 

60.34 

86 

54.05 

62.17 

145 

113.28 

61.28 

190 

158.64 

60.32 

88 

56.05 

62.15 

146 

114.28 

61.26 

191 

159.65 

60.29 

90 

58.06 

62.13 

147 

115.29 

61.24 

192 

160.67 

60.27 

92 

60.06 

62.11 

148 

116.29 

61.22 

193 

161.68 

60.25 

94 

62.06 

62.09 

149 

117.30 

61.20 

194 

162.69 

60.22 

96 

64.07 

62.07 

150 

118.31 

61.18 

195 

163.70 

60.20 

98 

66.07 

62.05 

151 

119.31 

61.16 

196 

164.71 

60.17 

100 

68.08 

62.02 

152 

120.32 

61.14 

197 

165.72 

60.15 

102 

70.09 

62.00 

153 

121.33 

61.12 

198 

166.73 

60.12 

104 

72.09 

61.97 

154 

122.33 

61.10 

199 

167.74 

60.10 

106 

74.10 

61.95 

155 

123.34 

61.08 

200 

168.75 

60.07 

108 

76.10 

61.92 

156 

124.35 

61.06 

201 

169.77 

60.05 

110 

78.11 

61.89 

157 

125.35 

61.04 

202 

170.78 

60.02 

112 

80.12 

61.86 

158 

126.36 

61.02 

203 

171.79 

60.00 

114 

82.13 

61.83 

159 

127.37 

61.00 

204 

172.80 

59.97 

115 

83.13 

61.82 

160 

128.37 

60.98 

205 

173.81 

59.95 

116 

84.13 

61.80 

161 

129.38 

60.96 

206 

174.83 

59.92 

117 

85.14 

61.78 

162 

130.39 

60.94 

207 

175.84 

59.89 

118 

86.14 

61.77 

163 

131.40 

60.92 

208 

176.85 

59.87 

119 

87.15 

61.75 

164 

132.41 

60.90 

209 

177.86 

59.84 

120 

88.15 

61.74 

165 

133.41 

60.87 

210 

178.87 

59.82 

121 

89.15 

61.72 

166 

134.42 

60.85 

211 

179.89 

59.79 

122 

90.16 

61.70 

167 

135.43 

60.83 

212 

180.90 

59.76 
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PROPERTIES OF STEAM 


Pressure in Pounds 
Per Square Inch 

Tern- 

Volume 

Latent 
Heat in 
Fahrenheit 
Degrees 

Total 
Heat from 
Water 
at 32 

Degrees in 
Heat Units 

By 

Atmosphere 

and 

by Steam 
Gauge 

Above At- 
mosphere 

perature in 
Fahrenheit 
Degrees 

Compared 

with 

Water 

Cubic 
Feet of 
Steam from 
1 Pound 
of Water 

—12 
—10 
— 8 

2 

4 

6 

137. 

160. 

175. 

10730 

5588 

3816 

135. 

78.3 

55.9 

1019. 

1003. 

992. 

1124. 

1131. 

1135. 

— 6 

— 4 

— 2 

8 

10 

12 

187. 

197. 

205. 

2912 

2361 

1990 

43.6 
35.8 

30.6 

984. 

977. 

971. 

1139. 

1142. 

1144. 

0 

5 

10 

15 

20 

25 

15 

20 

25 

30 

35 

40 

212.0 

228.0 

240.1 

250.4 

259.3 

267.3 

1642 

1229 

996 

838 

726 

640 

26.36 

19.72 

15.99 

13.46 

11.65 

10.27 

965.2 

952.8 

945.3 

937.9 
931.6 
926.0 

1146.1 

1150.9 

1154.6 

1157.8 
1160.5 

1162.9 

30 

35 

40 

45 

50 

55 

45 

50 

55 

60 

65 

70 

274.4 

281.0 

287.1 

292.7 

298.0 

302.9 

572 

518 

474 

437 

405 

378 

9.18 

8.31 

7.61 

7.01 

6.49 

6.07 

920.9 

916.3 

912.0 

908.0 
904.2 
900.8 

1165.1 

1167.1 
1169.0 

1170.7 
1172.3 

1173.8 

60 

65 

70 

75 

80 

85 

75 

80 

85 

90 

95 

100 

307.5 

312.0 

316.1 

320.2 
324.1 
327.9 

353 

333 

314 

298 

283 

270 

5.68 

5.35 

5.05 

4.79 

4.55 

4.33 

897.5 

894.3 

891.4 

888.5 
885.8 
883.1 

1175.2 
1176.5 
1177.9 
1179.1 

1180.3 

1181.4 

90 

95 

100 

no 

120 

130 

105 

no 

115 

125 

135 

145 

331.3 

334.6 

338.0 
344.2 

350.1 

355.6 

257 

247 

237 

219 

203 

190 

4.14 

3.97 

3.80 

3.51 

3.27 

3.06 

880.7 

878.3 
875.9 
871.5 

867.4 

863.5 

1182.4 

1183.5 

1184.5 
1186.4 
1188.2 
1189.9 

140 

150 

160 

170 

180 

155 

165 

175 

185 

195 

361.0 

366.0 
370.8 
375.3 
379.7 

179 

169 

159 

151 

144 

2.87 

2.71 

2.56 

2.43 

2.31 

859.7 

856.2 

852.9 

849,6 

846.5 

1191.5 

1192.9 

1194.4 

1195.8 

1197.2 


TABLE OF POWER OF TRANSMITTING HEAT OF 
VARIOUS BUILDING SUBSTANCES 
COMPARED WITH GLASS 


Window rfass 

Oak and Walnut 

White pine 

Pitch pine 

Lath and plaster 

Common brick (rough) 

Common brick (whitewashed) 

Granite or slate 

Sheet iron | 


1.000 
.66 
.80 
.100 
.75 to .100 
. 200 to . 250 
.200 
.250 

1.030 to 1.100 
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Hot Water and Steam 


Hot Water Heating 

The question of “hot water or steam” heating confronts most everybody when 
building a greenhouse. A great deal has been said for and against each system 
and it is hard to say which is the best or has been used the most. In late years, 
though, hot water heating has been improved wonderfully and the pressure systems 
installed to-day are not to be compared with the old-fashioned methods used ten 
and fifteen years ago. Formerly all hot water heating systems operated on the 
gravity principle, piping methods were crude and boilers were not as perfect as 
they are now, so excellent results could hardly be expected. 

Strictly speaking, there are only two systems of hot water heating; the 
gravity system and the pressure system. With a gravity system circulation 
depends entirely on the force of gravity. In the pressure system circulation is 
forced by means of a generator or circulator. A mercury generator is the most 
common form of circulator for a pressure water system. Pumps and similar 
appliances are little used. 

With the gravity system it is possible to heat houses having coils of one 
hundred and fifty to two hundred feet in length, but a system of this kind gives 
best results where coils are not over one hundred to one hundred and twenty feet. 
With the mercury pressure system houses can be heated up to four hundred 
feet in length. For a mercury system the pipe sizes are smaller than, those used 
for gravity heating, the increased friction being overcome by the pressure. The 
mercury pressure system circulates four to five times as fast as the gravity 
system and the water passing over the heated surfaces in the boiler 
more often absorbs a greater amount of heat from the fire than would be 
utilized by a gravity system. In another part of this book you will find a full 
description of our mercury generator for hot water heating and we strongly 
recommend this system for all greenhouse plants having a glass surface less than 
100,000 square feet. 

Greenhouse conditions vary to such an extent that it is impossible to describe 
any certain method of piping. We have competent engineers in our employ who 
will be glad to give you information along this line if you will submit details. 
Generally it is best policy to have the high point on the system at or near the 
boiler giving the pipe a downward slope of about one inch in fifteen feet from 
this point to the return opening in the boiler. To get best results, boiler should 
set in a pit, but where this is not possible it can be set about level with the 
greenhouse floor. With the mercury generator a boiler set on the level will 
operate far better than it would with the ordinary gravity system. Overhead flows 
carried along the purlin supports or attached to the roof frame work, in our 
opinion, give the best circulation and are superior to the under bench system. If 
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desired, though, all pipe can be located on the walls or under benches and over- 
head flows omitted. It is always good policy to give plenty of fall to the pipe 
whether it is a flow or return except the main flow pipe. 

You will find it to your adantage to have an expert engineer design the 
hearing system for your greenhouse. We come in contact with a large number of 
florists and with people experienced in heating matters and after several years in 
the business have gained considerable knowledge concerning heating matters, so 
if you place the matter in our hands we will take care of it for you in the right 
way. Otir plans show every line of pipe, every fitting and valve, every turn, 
nipple and joint, proper pitch for all lines of pipe and direction of flow, also 
complete details of boiler connections, etc. A set of plans like this designed by 
an engineer who understands greenhouse heating is worth a good deal of money 
to you. Our price for material may not be quite as low as the bid of your 
local steamfitter, but everything considered, you will save money by placing your 
heating contract in our hands. We fully understand hot water heating and can 
give you an up-todate system. 


Steam Heating 

For large ranges and for long houses steam heating has come into general 
use among florists, especially in the western states. The reason for this is that 
steam can be circulated to better advantage than hot water and at a less cost for 
fuel, where the heat must travel for a long distance. As we have always said, 
though, hot water is the nearest thing to Sun heat and for the florist who does 
not employ an experienced fireman we really think the hot water system will give 
best results, especially where the plant is not a large one. By large plant we mean 
one that has 100,(XX) square feet of glass area or more. 

There are many ways of installing a steam heating system and if you are not 
thoroughly acquainted with the methods in use we would suggest that you take 
the matter up with a competent heating engineer before you put in your system. 
Steam to give results must be perfectly installed. It cannot be handled in the 
same manner that a hot water piping system could be. 

Strictly spreaking there are only two systems used to any great extent. 
These are low pressure steam heating and high pressure steam heating. Each 
system of course is varied in one place and another. The details may vary 
largely in one plan and another, but as stated, in general, these are the two 
systems used throughout the country. There are other systems of steam heat- 
ing such as the vapor system, the vacuum system and one or two more, but 
these are used only in special instances. They are not adapted for small plants 
and, in fact, we think, either high pressure or low pressure is the best system 
that you could put in. The vacuum system requires the constant attention of a 
competent engineer who understands all the details of its working and if you 
are not thoroughly posted on vacuum heating you had better not try to operate it. 
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Generally speaking the low pressure system is one that operates at a pressure 
of from one to ten pounds. This system operates by gravity and all of the 
condensation is expected to return to the boiler without the use of a pump, or 
a trap, or a device of any kind for lifting it. The low pressure system operating 
by gravity is the most economical system for steam heating that we know of. 
There is one disadvantage with this system. The boiler must be set in a pit 
and the water line in the boiler must be about two feet below the lowest return 
m the greenhouse under the benches. Many times it is impossible to dig a pit 
deep enough for steam boilers on account of the surface water and in such 
cases it is absolutely necessary to use more pressure on the system to get best 
results, and return the water of condensation from the piping system to the 
boiler with a steam trap or with a pump. 

The high pressure system may be described as one where a pressure exceed- 
mg 10 pounds is carried at the boiler and used in the piping system or where 
such pressure is carried at the boiler and a reducing valve is used reducing the 
pressure on the system as desired. It is customary with a high pressure system 
to use a steam trap or pump of one kind or another for returning the water of 
condensation to the boiler. In our opinion, a steam trap gives better results 
than a pump. It gets out of order less often, is sure to return the water, and is 
very rapid. It returns the water at a higher temperature and is economical. 
The high pressure system where a reducing valve is used on the main and the 
pressure is cut down or decreased as desired from time to time depending on 
the weather is, in our opinion, the best system to put in with the high pressure 
boilers. 

x\nd here is a word of advice. Do not copy the heating system that your 
neighbor has installed simply because your neighbor is satisfied with it. It is 
possible that he is wasting a considerable amount of fuel and does not know it. 

Many times a heating system will work in one greenhouse with a certain 
kind of boiler and under certain conditions where it will not operate properly in 
another house almost of the same type and under almost the same conditions. 
It^ is the little things in heafing that make a difference. One or two air pockets 
will probably disarrange all your calculations and the system will fail to come 
up to a standard of perfection. A little turn here or there in the piping, the 
misapplication of a nipple, or an elbow, or a tee, may cause the entire outfit to 
do poor work. The boiler may not be properly set, and your mains may not 
be carried at the right level. As stated, it is the little things that count and, 

of course, the big things count the same as in anything else. 

Just a word about the cast iron boilers for steam heating. We would 
like to have you read another part of this book describing the boilers and read 
a letter from one of our customers who has one of our steam boilers. The cast 
iron boiler is just as good for steam as it is for water and a whole lot better 
than a large number of so-called Steel Tubular Boilers for greenhouse heating. 
It will keep steam for as long a period of time, it makes steam at a less cost 

for fuel, it delivers the steam into the steam mains promptly and directly it 

makes steam quicker, and it is far easier to operate. Another thing the cast 
iron boiler is not likely to explode and destroy your entire plant as is the case 
many times with the Steel Tubular Boilers. 
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Make Use of this Code 

You can save money on your telegrams to us and save time by using code words. It is 
very simple and you can easily pick out your sentences. Try it on the next message and see 
how it works out. Answers will often be sent in code words so we can give you full and 
complete information by wire. 

Once you become accustomed to the code method you will use it regularly. 

Notice words under each heading begin with a letter relating to the subject, i. e., all words 
under “Orders” begin with “O,” words under shipping with “S,” etc., etc. 

Length or Width of Houses —Measurements, Number of Pieces, or Order Numbers, or 

Dollars and Cents 


1.. 

. . Eager 

25.. 

. .Elude 

49.. 

. . Endorse 

73.. 

. . Entwine 

97.. 

. . Exhale 

2.. 

. .Ear 

26.. 

. . Embalm 

50.. 

. . Endless 

74.. 

. . Envy 

98.. 

. . Exhibit 

3.. 

. . Earache 

27.. 

. . Embark 

51.. 

. . Endow 

75.. 

. . Envelop 

99.. 

. .Exhort 

4.. 

. . Earlock 

28.. 

. . Emblaze 

52.. 

. . Enemy 

76.. 

. . Erect 

100.. 

. .Exhume 

5.. 

. . Earmark 

29.. 

. . Emblem 

53.. 

. . Energy 

77.. 

. .Ermine 

200.. 

. .Exist 

6.. 

. . Earnest 

30.. 

. .Emboss 

54.. 

. .Engage 

78.. 

. . Errand 

300.. 

. . Expect 

7.. 

. . Earring 

31.. 

. . Embrace 

55.. 

. .Engulf 

79.. 

. . Escape 

400.. 

. . Expend 

8.. 

. . Ease 

32.. 

. . Emerge 

56.. 

. .Enjoin 

80.. 

. . Essay 

500.. 

. . Expert 

9.. 

. . Eater 

33.. 

. . Emery 

57.. 

. .Enlarge 

81.. 

. . Essence 

600.. 

. . Expire 

10.. 

. . Eaves 

34.. 

. . Emetic 

58.. 

. .Enlist 

82.. 

. .Estate 

700.. 

. . Explain 

11.. 

. .Echo 

35.. 

. .Eminent 

59.. 

. . Enough 

83.. 

. .Esteem 

800.. 

. . Explore 

12.. 

. .Eclipse 

36.. 

. . Emotion 

60.. 

. . Enrage 

84.. 

. . Estrange 

900.. 

. .Expose 

13.. 

. . Eddy 

37.. 

. .Empale 

61.. 

. . Enrapt 

85.. 

. .Evade 

1,000.. 

. . Expound 

14.. 

. .Edge 

38.. 

. . Employ 

62.. 

. . Enrich 

86.. 

. . Event 

2,000.. 

. . Expulse 

15.. 

. .Editor 

39.. 

. . Empty 

63.. 

. . Enroll 

87.. 

..Evil 

3,000.. 

. .Extend 

16.. 

. .Efface 

40.. 

. . Enable 

64.. 

. .Enshroud 

88.. 

. . Evince 

4,000.. 

. . Exterior 

17.. 

. . Elate 

41.. 

. . Enact 

65.. 

. . Ensign 

89.. 

. . Evoke 

5,000.. 

. .Extinct 

18.. 

. . Elbow 

42.. 

. . Encamp 

66.. 

. .Ensue 

90.. 

. . Ewe 

6,000.. 

..Extort 

19.. 

. .Elder 

43.. 

. . Enchant 

67.. 

. .Entail 

91.. 

. . Exalt 

7,000.. 

. . Extract 

20.. 

. . Elect 

44.. 

. . Enclose 

68.. 

. . Enthrone 

92.. 

. .Exceed 

8,000.. 

. . Extreme 

21.. 

. .Elfish 

45.. 

. . Encore 

69.. 

. . Entice 

93.. 

. . Exclaim 

9,000.. 

. . Exult 

22.. 

. .Elicit 

46.. 

. . Encounter 

70.. 

. .Entomb 

94.. 

. .Exclude 

10,000.. 

. . Eyelid 

23.. 

..Elk 

47... 

. .Encroach 

71.. 

. . Entrap 

95.. 

. . Excuse 



24.. 

. .Elope 

48.. 

. . Endear 

72.. 

. . Entrance 

96.. 

. .Exempt 




Boilers 


No. 

Steam 

Water 

No. 


Steam 

Water 

418 ... 
518 ... 
618 ... 
718 ... 

522 ... 
622 ... 
722 ... 
822 ... 

627 ... 
727 ... 
827 ... 
927 ... 

Baggage 

Balloon 

Bamboo 

Bean 

Bear 

Beast 

Beauty 

Beetle 

Beggar 

Bellow 

Berry 

Bet 

Beverage 

Bird 

Bison 

235 

236 

237 

238 

239 

240 

W. N. 276. 
W. N. 277. 
W. N. 278. 
W. N. 279. 
W. N. 280. 
W. N. 281. 
W. N. 282. 


Banjo 
, Banquet 
Barber 

Bard 
Baritone 
Baron 
Barrister 
, Bassoon 

Bat 

Battler 

Bayonet 

Bayou 

Bazaar 

Blaze 

Blonde 

Blossom 

Bluff 

Blush 

Boar 

Bold 

Bonbon 

Bonnet 

Bonfire 

Boom 

Boost 

Booth 

No. 

Steam only No. 

Steam only 

No. Water only 

No. 

Water only 

3130 .. 



4130 

.Bud 

4450 ... 


3140 .. 


. . .Brag 

4140 

.Budget 4460 . . . 

Bur 

3230 .. 



4230 

.Buffalo 4540 ... 


3240 .. 



4240 

.Bug 

4550 ... 

Bureau 

3330 .. 


Brave 

4330 

.Buggy 

^ 4560 ... 

Burly 

3350 .. 



4340 


4640 ... 


3440 .. 



4350 

.Bull 

4650 ... 


34S0 .. 



4440 

.Bullet 

4660 ... 
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Code Word 
Dab 
Daft 
Daily 
Dale 
Dance 
Dare 
Dash 
Dawn 
Daze 
Dean 
Deck 
Decoy 
Decree 
Deed 
Deem 
Deep 
Deface 
Defeat 
Defend 
Define 
Defray 
Defy 
Deity 
Dell 
Den 
Dent 
Deny 
Depose 
Depute 
Desert 
Desk 
Despite 
Detect 
Deter 
Develop 
Devote 
Dew 
Diary 


Bement 

Clifton 

Decatur 

Erie 

Foss 

Geneva 

Homer 

Ivanhoe 

Johnson 


Black Galvanized 

Size Code AVord Code Word 

3 Kewanee Knoxville 

3% Lansing Lemont 

4 Madison Mendota 

4^/4 Nashville Normal 

5 Oakland Oregon 

6 Paris Polo 

7 Rockford Rutland 

8 Salem 

10 Trenton 


Moninger Private Telegraph Code 

Railroad 8 

Atchison, Topeka & Santa Fe Ry. 

Baltimore & Ohio Ry. 

..Chesapeake & Ohio Ry. 

..Chicago, Burlington & Quincy Ry. 

.Chicago, Rock Island & Pacific Ry. 

. . Chicago, Milwaukee & St. Paul Ry. 

.Chicago & Northwestern Ry. 

.Chicago & Alton Ry. 

.Chicago Great Western Ry. 

.Chicago & Eastern Illinois R. R. 

.Cleveland, Cincinnati, Chicago & St. Louis Ry. 
.Chicago & Erie R. R. 

.Chicago & Grand Trunk Ry. 

.Chicago, Indianapolis & Louisville Ry. 

• Chicago, Indiana & Southern R. R. 

.Chicago, St. Paul, Minneapolis & Omaha Ry. 
.Chicago, Peoria & St. Louis Ry. of Illinois. 
.Great Western Ry. 

.Duluth and Iron Range R. R. 

• Great Northern Ry. 

• Lake Shore & Michigan Southern Ry. 
.Louisville & Nashville R. R. 

• Illinois Central R. R. 

• Iowa Central Ry. 

• Michigan Central R. R. 

.Missouri Pacific Ry. 

.Northern Pacific Ry. 

.New York Central Lines. 

. Pittsburg, Ft. Wayne & Chicago R. R. 

. Pennsylvania Lines. 

.Pitts,. Cinn., Chicago & St. Louis Ry. 

Southern Ry. 

St. Louis & San Francisco R. R. 

Union Pacific R. R. 

Wabash R. R. 

Minneapolis, St. Paul & Sault Ste. Marie. 
Missouri, Kansas & Texas Ry. 

Mobile & Ohio R. R. 

Wrought Plpo 

Galvanized 
Code Word 


Black 

S«e Code Word 

4 Albion 

Barry 

4 Clayton 

IJ Dallas 

^ Elgin 

1 Flora 

U4 Galena 

U /2 Hamilton 

2 Irving 

2y2 Joliet 


Code Word 

Oar 

Oasis 

Obligate 

Obloquy 

Obulus 

Observant .... 

Obstruct 

Obtund 

Occiput 


Orders 

.Add to our order of 

.At prices you quoted enter our order. 
.Change routing on our order ... 

.Can you cancel order dated ... 

.Cancel back orders for 

.Cannot cancel your order dated 
and partly completed. 

.Duplicate our order dated 
.Enter order and ship at once. 

.Hold order dated 


if it is not shipped. 

. to 

. without loss? 

... .as it is special 


for additions. 
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Occult Hold order dated for shipping directions. 

Ochre How soon after receipt of order could you ship ? 

Octopus Have not received the order (s) referred to. 

Octuple Have you received our order? 

Ode Have you shipped our order dated ? 

Odious If you have not shipped our order dated hold 

for instructions. 

Offing If not too late change our order of to read 

Ogle Impossible to fill order in time specified. 

Ogre Large part of material on order dated has been 

made per original specifications and is ready to ship. 

Omega On receipt of order 

Omen On your order 

Onset Order has been cancelled. 

Opaline Order has been lost or mislaid. 

Operate Order is not clearly understood. 

Optical Order must be shipped complete at one time. 

Orange Order was not received in time. 

Orator Remainder of order. 

Orchard .See our order. 

Ordain See your order. 

Organ Send us report of unfilled orders on your books. 

Orient Shall we cancel order? 

Ornate Too late to cancel order. 

Orphan Too late to cancel, order was shipped 

Ortolan Unless you can ship in time specified thereon, do not enter 

order for 

Osier We thank you for, and will give prompt attention to, your 

order dated 

Ostent We expect to complete order in about 

Otto We have no order from you for 

Outline We have entered your order. 

Overt Will send revised specifications by mail. 

Ovine You may fill order with. 

Ovoid Your order will not make quite a car load, what shall we put 

in to fill up? 

Ovule Your order is being executed and we cannot cancel. 

Ovyto Enter our order and ship all material as per estimate 

except 

BuyiDg and Selling 

Bagnio Am (are) in the market for. 

Ballad Are bidding on the same specifications. 

Bandit Are ready to close. 

Banter At what price can you furnish? 

Banyan At what price and how soon can you furnish? 

Barbel Bids are all in. 

Barge Bid is a little too high. 

Barite Bid is much too high. 

Barn Can you do no better? 

Barren Cannot quote without more detailed specifications. 

Batter Do not close without giving us a chance to quote. 

Bawl Do nothing further until you hear from us. 

Bay Does price include. 

Bayou Govern yourself accordingly. 

Bank Have( has) already bought. 

Behest Have written full particulars. 

Belay Have you received our inquiry for price on ? 

Belt Hold matter open if possible until 

Benzol Have you in stock and can you ship promptly ? 

Berate If not do not enter order. 

Beset Impossible to bid by wire owing to 

Bestride Keep us (me) posted. 

Bevel Mail to-day lowest price on. 


Pnvate Telegraph Code 

Code Word Buying and Selling ( Continued ) 

Prices and terms as agreed. 

Price quoted. 

Bl'asT are subject to change without notice. 

B ftl‘ prices on 

f^^ject to acceptance within. 

B„fL' r,r immediate acceptance. 

fed"" ; ; will fee.^'''"^ y°“- 

Krpnf^ can’t do better. 

Breton You may quote for immediate acceptance only. 

"?ay quote for cash. ^ 

^ Your inquiry has been referred to. 

„ ... Credits, Terms and General 

P Attend to this at once. 

r^ll ^®u"ot offer any better terms. 

p Cash m advance. 

P If" Cash on receipt of goods. 

c.i.%- ::::::::: : :cSl; «' '™“ ”i “' »< '•Ji'* 

Ca cme Cash in 30 days! 

CaWron Cash in 60 days. 

Calm r^n 'n invoice, discount 2%. 

Ca™P c. O. D. by freight. 

Cannot meet your wishes on terms. 

P ^ Draw at sight. 

cLess sight with bill of lading attached. 

Find out if possible. 

D^rrot From date. 

F. O. B. cars Chicago. 

£• yonr city. 

^ F. O. B. cars at mill. 

°poL?of"‘ 

P®"®°'' Have remitted by mail. 

P?®", How much time do you want? 

Sub^:::::::::L'&lS"'„r - <«■.) « 

^n^^^ Net cash. 

of lading. 

On receipt of goods. 

On receipt of invoice. 

S. On the following terms. 

Prices and terms as agreed. 

p, Same terms as last. 

rul, Six per cent interest added. 

Ojatter Spot cash. 

PI ^ Subject to strikes, accidents 

Perms accepted. 

are not satisfactory. 

Terms are satisfactory. 


per hundred 


and causes beyond our control. 


Usual terms and delivery. 

.^hat are your best terms ? 

What shall we (I) do? ^ 

CluLv • ; : ; ; : ; ; ; ; ; will ^ou" a"c°cfe'‘'’ satisfactory endorsement. 
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Pace At what price can you furnish ? 

Pacify At what price and how soon can you furnish ? 

Pagoda Cannot accept your offer. 

Palace Cannot quote for immediate shipment. 

Pan Quote us by wire. 

Panda Quote us by mail. 

Panel Quote price in car-load lots. 

Pang Quote price, in car-load, F. O. B. Chicago. 

Papal Subj ect to prior sale. 

Pare We quote for immediate acceptance and prompt shipment. 

Park We quote for less than car-load lots. 

Parole We quote for car-load lots. 

Pasha We are quoting you by mail. 

Patch We cannot name prices until we hear from you in reply to 

our letter dated 

Pate We will figure on. 

Path We did not figure on. 

Patrol We do not m^e. 

Patron We will guarantee. 

Patter We will not guarantee. 

Pawl ...We thank you, but at the price stated, we cannot accept your 

order dated 

Peak Wire prices F. O. B. Chicago, and say how soon you can ship. 

Pearl Wire prices freight allowed to and say how 

soon you can ship. 

Peat Your enquiry is not sufficiently specific for us to quote prices 

intelligently. Please particularize. 

Peck Prices include freight paid to 

Peel Prices named are very best we can do. 

Peep Wire price freight allowed here. 

Peer Wire price Chicago delivery. 

Shipping 

Sachem Advise us of Initial and Car No. 

Sacrum Are short of cars. 

Sad Are holding shipment for 

Saddle ..Are holding shipment to make up car-load. 

Safe Badly needed — ship at once. 

Safety Balance due on order. 

Saffron Balance due on order was shipped. 

Sago By what route did you ship ? 

Sailor Can ship all but 

Saint Can you not do better? 

Sake Can you ship by the ^ 

Salad Can you ship immediately? 

Salam Can you ship in time named? 

Salary Can you state definitely when you can ship? 

Salic Can you ship by ? 

Saline Cannot promise definite time of shipment. 

Salify Cannot give car numbers until 

Salix Cannot ship before. 

Sallow Cannot ship in one lot. 

Sally Cannot ship. 

Salt Cannot ship for lack of cars. 

Salutary Cancel shipping directions on order and substitute the fol- 

lowing 

Samp Car left our yards. 

Sampler Car number. 

Sanative Change routing on order to read 

Sanctify Consign to in care of 

Sane Did you ship material* as promised? 

Sang Do your best to ship. 

Sanguine Do not ship. 

Sanity Do not ship any more. 


everything for the gr eenhouse, 
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Sanskrit Duplicate shipment of 

5 P®*" Enter order and ship. 

order and ship quick. 

Saracen Entirely out of 

SarMsm Expect to ship. 

ca™'"®, Expect to ship in a few days. 

Q Expect to complete. 

offl Expect to ship a part of. 

Satchel Freight equalized with 

p allowed to destination. 

q®; Ereight rates per 100 lbs. to your city are 

From receipt of order. euy are 

Satirize instructions in our letter dated 

qfA”^® Follow original instructions. 

|« GoodVare\o';trgSSeV™^ 

Saunter iSavI'yS shipSdT'"‘ 

Savaci^ balance until further advised. 

st™‘ -'■w"!!? 

Hurry balance of 

Sc^^*^ Have sent shipping directions by mail. 

Scaffold HnW tracer for shipment. 

ScaeKa a f^Wing directions. 

^ for further instructions. 

r ®Eall we ship? 

q^f, “P Initial and car number is .. 

E'^apel If not, ship by ... 

ScaX”; If ol-S at one^’ yon ship? 

Scan ^ il 0 ^ 9 ^, can ship promptly. 

Scandal Tf shipped, cancel. 

Scant what is 

icaoe'”® n once, cancel. 

^ you have not shipped order dated 


ready and back order balance. 


Scarce ■ : ; ; ; ; ; ; ; ; • -ll or°d"er""’‘ *p^=»y- t?!eg'-aph. 

Scared T pcs frciVtif niiV to go prepaid freight? 

Scarf iff 11 allowance per 100 bs .of 

if t all charges follow. 

Scarlet in same car. 

1=2 s,”' “■ 

Prepay freight and ship. 

\fed shipment as routed on your order 

icoff”*^ Return shipment, prepay charges. 

ScoL‘ k! T >ot charges follow. 

q™noe Re-ship goods to 

ScZT Secye lowMt possible through rate to 

Ic^ffy • • • • • ■ ■ • • • ’iFn ‘---f V 

ocority Shall we ship? 

Ship by express. 


instructions. 
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Moninger Private Telegraph Code 

Code Word Shipping (Continued) 

Scpurge Ship by express and prepay charges. 

Scout Ship by express C. O. D. 

Scowl Ship by fast freight. 

Scrag Ship by fast freight and follow with wire tracer. 

^ Scramble Ship by freight and make sight draft with bill of lading at- 

tached. 

Scrap Ship today and reply by wire. 

Scratch Ship by line. 

Scrawl Ship by quickest route. 

Scrape Ship by rail. 

Screech Ship by rail and lake. 

Screed Ship by water. 

Scream Ship by steamer. 

Scribble Ship in care of. 

Scrimp Ship by cheapest route. 

Scrip Ship what you have ready and balance soon as possible. 

Scroll Send shipping directions. 

Scrutiny Ship all you can. 

Scuffle Ship today sure. 

Sculptor Ship in first car. 

Scupper Ship with our order of 

Scurf Ship everything but 

Scurrile Ship not later than. 

Scurvy Shipped all we had ready. 

Scut Shipped all we had in stock. 

Sealer Shipping directions are correct as given. 

Seam Stop all shipments. 

Senna Shipped by mistake. 

Sense Shipment has arrived and is held subject to your order. 

Amount of charges are 

Sentry Shipment checks out short. 

Seraph Too late to stop shipment. 

Seer Too late to change. Car has been billed out. 

Serene Trace by wire shipment. 

Serge Unless shipped at once we will cancel order. 

Serial Unless shipped within we will cancel order. 

Sermon Unless we hear from you to the contrary, we will 

Serrate Were shipped by. 

Service Wire initial and car number. 

Servile .Wire lowest freight rate on car load and less to 

Sever Wire us initial and number of car, route, and date of ship- 

ments. 

Sew Wire shipping date of your order number. 

Sex When will you ship? 

Sextile When will you complete back order? 

Sexton Will do our best to ship. 

Shad Will not be able to ship as promised. 

Shadow Will ship. 

Shady Will ship complete. 

Shah Will ship in first car. 

Shale Will ship within 

Shamble Will trace shipment of as you request. 

Shameful Why do you not ship? 

Shampoo Wanted quick. Telegraph us how soon you can certainly ship. 

Shamrock We can not promise definite shipment. 

Shanty We will ship by fast freight and follow by wire tracer. 

Shard We can ship on 

Sharper We can ship on receipt of order. 

Shatter We have already shipped. 

Shaver We hope to ship. 

Sheaf We cannot allow shipment to be returned; have written you. 

Sheath You may return shipment, but freight charge must be prepaid. 

Shed You may return shipment and let charges follow. 
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Moninger Private Telegraph Code 
Code Word Telegrams and Letters 

Answer by telegraph quick. 

Answer by telegraph care of . . 

Answer by mail. 

Answering your letter of 

T.bo'„‘ :::::::::: '“■ 

iS' 

By special delivery. 

Tactic"^ pt'itv ?" distance telephone. 

""SJSl't'Sir’' »> - '“»»■ »ver 

Talent';; LeUer^T'* 

Tales ... ; Letter of fxplains everything. 

T* 3 ]i^ explanation mailed. 

Tain^ Mentioned in your letter of. ' 

Sft •■•-■■ :::|epS^yl\^eit•er■o•f• ^hat is it meant for? 

Wbie;_; ;;;;;;;; le^e^Sle\rd\trd‘^.™. • • • 

tamarack See our telegram dated 

f Sr" ::::::: iSsE El i' S c«i. .. po^iwe. 

tSp. ■::::::: : : wlf rtSL'sr 

Tandem W^*r°“r 9”/^ telegram received in time? 

W® replied to your letter of 

ang vVe answered your telegram nf u i ^ 

What letter do'^you re&? 

tankard Why dont you telegraph? 

Why don’t you write ? ^ 

Wdl await your letter. 

Will send particulars by mail. 

TanlMf® received in time 

Tantfvv Vo"'" sufficiently. 

be found ":.... Please repeat. 

Miscellaneous 

Magic Will be in Chicago. 

Magnate As follows. 

Ma^olia As soon as possible. 

Mainstay Badly damaged. 

gest that can be done. 

Can anything be done.^ 

Maltese Cannot allow. 

Manful Cannot make. 

Mangle Cannot understand 

Ma?ff,d Delay at this time will be serious. 

Suf any reasonable expense. 

Do you think it would be well to ? 

Does It (this) meet your approval? 

Goods are badly damaged. 

Marten Goods are not damaged. 
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Moninger Private Telegraph Code 
Code Word Miscellaneous ( Continued ) 

Martial Goods are slightly damaged. 

Mask Have (has) ordered goods returned. 

Mason Have you received? 

Mass Have you sent? 

Mast Hold subject to our order. 

Mastoid How long will it take to ? 

Mat Have no details. 

Mattock It is impossible to 

Maturate It is necessary to 

Maugre It is not satisfactory. 

Maw It is the best we (I) can do. 

Mead If not satisfactory, wire at once. 

Meadow If not too late. 

Meander In a great hurry for 

Meat In accordance with our (my) instructions. 

Medial In reference to. 

Meditate Is (are) being held subject to your order. 

Medley Is it the best you can do? 

Meek Is this satisfactory? 

Melior Is (are) not made for that purpose. 

Melt^ L<et there be no misunderstanding. 

Menial Must have answer by 

Merger Not responsible for 

Merle Objects to clause in contract pertaining to 

Mess On examination (I) we found 

Mestiso Our (my) understanding is that 

Meteor Proposition meets with favor. 

Methane Proposition does not meet with favor. 

Mickle Telegraph your decision. 

Mikado .The delay is owing to 

Mildew Think you are decidedly at fault. 

Millent Too late to do anything today. 

Minion Very much disappointed with. 

Minor Very much surprised. ^ 

Minstrel We think you have misunderstood. 

Mint We need architects' plans and specifications in order to quote. 

Minuet We need more definite information in regard to. 

Minute We need further instructions. 

Minx We cannot promise. 

Minister We will complete. 

Mirage We will try to complete. 

Missal What is the trouble? 

Moan Will hold you responsible for 

Mob Will not accept. 

Modal Will send samples of 

Mogul Will you allow? 

Moist Willing to divide the expense 

Molder Without fail. 

Monotone You have omitted 

Moot You may furnish 

Estimates 

Code Word (Figuring on Material) 

Fable Will mail your estimate today. 

Factor Send estimate today sure. 

Fade When will you mail estimate? 

Fagot Can you mail estimate this week? 

Fain Unless estimate is received by cannot consider it. 

Fair Will mail estimate tomorrow. 

Faith Will mail estimate within three days. 

Falcon Cannot estimate until we have more information and are 

writing you today. 

False Cannot estimate as data given is not clear. 

Falter Wire your estimate giving items separate using your code, and 

. at our expense. 
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Moninger Private Telegraph Code 


Code Word 

Fame 

Famine 

Fan 

Fancy 

Farce 

Fasten 

Fated 

Favor 

Fear 

Feast 

Feather 

Federal 

Feeble 

Feed 

Fellow 

Fence 

Fern 

Felt 


Ferry . 
Fervor 

Fetch . 


Fever 

Fiber . 

Fiction 

Fiddle 

Fidget 

Fiery . 

Fight 

File . . 

Film . 

Filter 
Final . 

Finger 

Fire .. 

Flag . 
Flake . 
Flame 
Flank 
Float . 
Foam . 
Folk . 


Estimates (Continued ) 

accepted at once when can you ship complete^ 

..When can you ship material listed in your estimate? 

..When can you ship first car of material if estimate is accepted 
at once ? 

..Can ship all material listed in our estimate, three to five days. 

..Can ship all material listed in our estimate in 8 days to two 

weeks. 

..Can ship all material listed in our estimate in three weeks. 

..Can ship all material listed in our estimate in four weeks. 

..Can ship one carload of material in our estimate in two or 
three days. 

..Can you lower your bid by changing construction? 

..How much would estimate be increased if iron frame and 
truss construction be used in place of semi iron? 

..How much would estimate be increased if iron frame flat rafter 
construction is used in place of semi-iron construction? 

..How much would estimate be reduced if iron frame and truss 
construction is used in place of iron frame flat rafter? 

..How much would estimate be reduced if semi-iron construc- 
tion is used in place of iron frame and truss? • 

..How much would estimate be increased if iron frame flat rafter 
construction is used in place of iron frame and truss? 

..How much would estimate be reduced if semi-iron construction 
is used in place of iron frame and truss? 

..Estimate cannot be reduced by changing construction. 

..Estimate cannot be reduced, for we sell at one price only to 
everybody. 

..Estimate is F. O. B. Chicago, cannot allow freight as this 
would be the same as reducing figures and we sell at one 
price only. 

..Estimate is F. O. B. your city full freight allowed. 

..Estimate is F. O. B. Chicago, but we can ship part of material 
from a factory near you and save some freight. 

..Material in estimate weighs about lbs The 

minimum carload is 36,000 lbs. Can you add* enough to 
make carload and save on freight? 

..We estimate the freight on all material at 

..Send another copy of your estimate. 

..Send estimate by special delivery. 

..Do not send estimate, we are mailing new specifications. 

,, Estimate has not reached us. 

..No plans were received with estimate. 

..Estimate received but we need more information. Can you 
have someone call on us. 

..Estimate wanted on construction material only. No heating 
system estimate required. 

..Estimate wanted on heating system only, no other figures 
required. 

.Send estimate on steam heating system for houses in your bid. 

.Send estimate on hot water heating system for houses in your 
bid. 

.You did not send estimate on all material asked for. Refer 
to correspondence. 

.Refer to correspondence and write us more fully in reply to 
our questions. 

.Wire estimate giving total price without heating system. 

.Wire estimate giving total price including heating estimate. 

.Estimate on hot water heating. 

.Estimate on steam heating. 

.Estimate on boiler only. 

.Estimate on pipe and fittings only. 

.If we order as per estimate how soon can you mail plans and 
ship material needed to start with? 

.Can mail plans in days. 

.Can ship material to start with in .... 


Folly 

Forge 


days. 


362 


JOHN C. MONINGER CO. 


Vertical 

Refrigerating 

Machinery 

? HE small ice machine is as surely replacing the use of 
ice in the refrigerator as the large machine has replaced 
it in the packing house, and for precisely the same 
reasons. It is possible to preserve meats and provisions 
Fig. 704 indefinitely by mechanical refrigeration, whereas icing, 
even for short periods of time, is unsatisfactory, as 
the lowest temperature obtainable (40"^) is too high, 
the variation (from 40° to 50°) too great, and the air too moist, due 
to the inevitable presence of melting ice. 

The proper unvarying temperature necessary for perfect preserva- 
tion (32° to 34°), can only be secured with an ice machine, refrigerated 
pipes and surfaces collecting frost, which is congealed moisture taken 
out of the air. 

Refrigeration costs less than half as much as ice, stops all loss by 
decay, requires no labor, teaming or replacing, and guarantees inde- 
pendence of the ice crop, the dealer and the weather. 

Ice is too costly and inefficient. Mechanical refrigeration is colder, 
cleaner, drier, more economical and convenient, in fact better in all re- 
spects, insures better goods, hence a better trade and better prices. 
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Refrigerating Machinery 

Single Cylinder Ammonia Compressor 


Fig. 705 

Owing to the ever increasing dema'nd for a small compact refrigerat- 
ing plant and the pressure brought to bear upon us by enterprising 
dealers who come in contact with this demand, we have put on the 
market a single and a twin cylinder machine described herein. 

CONSTRUCTION. 

In designing these machines, we have endeavored to make them 
as simple, strong and efficient as possible, but in no particular can it be 
found where we have sacrified either material or labor to cheapen our 
product. There are numerous small machines now on the market selling 
at prices representing amounts less than our cost, but it is a well-known 
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Refrigerating Machinery 


Twin Cylinder Ammonia Compressor 



Fig. 706 


fact that these extremely low priced machines last but a few seasons. 
Naturally, the cost of repairs is 'enormous and within a short time the 
machine is discarded. 

We use the same material and employ the same skilled labor in the 
construction of these machines as in our large units and they are covered 
by the same liberal guarantee. 


TEST. 

Each part of our machine is given a rigid test and careful inspection 
before being passed on to the assembling department. We are then 
positive that every part will perform the duty for which it is intended 
and the entire machine must necessarily be a success. But to be doubly 



EVERYTHING FOR 


THE 


GREENHOUSE. 


365 



Fig. 707 

sure, the assembled machine is put on a testing block connected to a test 
plant and operated under varying conditions for three days. This gives 
the purchaser the assurance of having a plant not an experiment but 
one that has been tried, found perfect and will give the maximum 
service and satisfaction. 

CONDENSER, ETC. 

Our standard type of Double Pipe Ammonia Condenser, shown on 
page 368 is used in connection with these machines and it is thoroughly 
tested to 400 pounds air pressure under water and guaranteed tight at 
that pressure. All fittings are of our heavy duty pattern, known through- 
out the world and reputed to be the standard of all ammonia fittings. 


Refrigerating Machinery 

Sectional View of Twin Cylinder 
Compressor 
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Refrigerating Machinery 

Plant Connected to Cold Storage Room 



Fig. 709 


Showing another method of placing the refrigerating plant, the in- 
tention in each case being to save as much space as possible. 

On pages 368 and 369 is shown a plant installed in the basement, 
but It can be placed in any convenient location— above the cold storage 
room, in an adjoining building or small outhouse. 

We recommend motor-driven plants wherever current is available, 
but our machines can be driven equally well by gas, gasoline and steam 
engines; also from a line shaft where power is required for other 
purposes, 
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Refrigerating Machinery 


Plant Connected to Meat Box 



Fig. 710 


This cut gives an idea of how little floor space is required for our 
refrigerating plant. In this instance, the space used was that occupied by 
the Compressor (36 in. x 52 in.), the condenser standing against the 
wall, with the motor parallel and about 3 ft. from it. 

The regulating valve (expansion valve) is shown at the front of the 
refrigerator, near the electric light switch. This valve controls the 
amount of liquid ammonia allowed to enter the cooling coils, and as it 
is all that requires regulating, is always located in a convenient place. 
The remainder of the plant may be placed anywhere, saving the floor 
space for other purposes. 

A motor is the ideal power, being clean, noiseless, occupying a small 
floor space, and requiring but little attention. 
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Refrigerating Machinery 

Specifications of Vertical Single and 
Twin Cylinder Compressors 

CYLINDERS : Semi-steel, cast singly and in pairs, bored accurately 
to size and tested before assembled. 

CRANK CASE: Semi-steel, provided with end plates containing stuffing 
box and main bearing. A scale pocket is also provided for trapping 
any scale which might enter the crank case preventink it from being 
carried up into the cylinder by splashing of the oil. 

FEY WHEEL : One 6-arm fly wheel is furnished of generous size, split 
hub, key seated and faced for belt. 

GAUGES : Standard automatic gauge cocks and glass. One high and 
one low pressure gauge with readings from 0 to 300 lbs. and 30-inch 
vacuum to 120 lbs. respectively. A temperature scale is also printed 
on each dial. 

PISTONS: Semi-steel, provided with four specially ground steel rings 
and made exceptionally long to prevent uneven wear of the cylinders 
due to side thrust. Pistons have ports on each side, to admit gas at 
the beginning of the downward stroke and gas is also admitted to the 
cylinders over the top of the pistons, as may be seen on the cut 
(page 365.) ' 

VALVES: It can readily be seen that the discharge valve is of the 
simplest design possible, being only a circular forged plate held in 
place by a spring of sufficient strength to obtain the required com- 
pression, but not so stiff as to cause pounding. The possibility of 
valve parts breaking and falling into the cylinders is entirely elimi- 
nated. 

The suction valve is placed in the piston head and is provided 
with a safety stop to prevent its falling into the cylinder. The stems 
and discs are of the finest forged steel, set in steel housings. 

CONNECTING RODS : Drop forged steel connecting rods with extra 
large bearings insuring long life with very little wear and adjust- 
ment. 

CRANK SHAFTS : Like the connecting rods the crank shaft is forged 
and machined accurately, making all parts interchangeable. In no 
other small machine will parts be found of such generous proportions 
and fine workmanship. 

STUFFING BOX : A deep stuffing box is used and equipped with the 
very best grade of packing. An oil connection is made to a lantern 
in the stuffing box kept full of oil by pressure in the crank case. 

Our standard type of condenser is used in connection with this 
machine, likewise all fittings throughout the plant. 
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Instructions for Charging and Operating 
Wolf Single Acting Vertical 
Ammonia Compressors 


1. After the plant has been tested with air and found tight it 
becomes necessary to remove all air that remains in the expansion coils, 
condenser, liquid receiver, etc., before charging with ammonia. This 
is accomplished in the following manner: 


Open all valves on the ammonia system excepting ''A “C ‘‘D '' 

ffT,-' » icr\ f} {(JfJ 1 UTT *>1 , , . o > > > 

J ^nd remove the ^^-inch pipe plug from the 

gauge tee between valve “A” and the compressor cylinder. This allows 
the air to be discharged direct to the atmosphere. 


2. Open valve on the water line to water jacket of compressor 
cylinder and start the machine, allowing it to run until the suction gauge 
located between valves “C” and “D” shows a vacuum of from 26 to 28 
inches, or until no air is discharged from the 34 'inch opening, when the 
machine should be stopped and the 34 -inch plug immediately inserted 
and made tight. A good quality of ammonia oil should now be ad- 
mitted to the crank case of machine in the following manner (and until 
it shows glass gauge “P” about one-half full) : insert the goose neck 
pipe attached to valve “F” in a pail of oil and carefully open valve “F” 
allowing the oil to be drawn in until a sufficient quantity bas been ad- 
mitted, but during the operation do not allow oil to become so low in 
the pail that air will be admitted. 


3. Remove the blind flange from the valve “G” and connect the 
valve on ammonia cylinder to it with a short piece of pipe and so placed 
that the cylinder has a pitch of about two inches in its length. Now 
open valves “G” and “A” and close valves “H” and “E.” Now see 
that the water valve “N” is fully open and valve “M” sufficient to let 
the water flow freely through the condenser; the valve on ammonia 
cylinder may now be opened slowly and when the low pressure gauge 
shows about 15 lbs. pressure, die machine should be started and valve on 
ammonia drum adjusted to hold suction pressure at about this point until 
the ammonia is exhausted from the cylinder, which is indicated by frost 
forming on the under side of the cylinder and about four to eight inches 
from the valve end. When cylinder is empty close valve “G” and valve 
on ammonia cylinder, disconnect empty cylinder and repeat the operation 
if more ammonia is required, Then close valve “B.” 
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4. TO OPERATE THE PLANT: 

Adjust expansion valve so that it has a small opening and start 
the compressor, always being sure valve ‘‘A’’ is open, and that water 
is circulating in condenser and water jacket of compressor. Open Valve 

slowly until the full suction opening is obtained ; watch the low pres- 
ure gauge and when it shows about 15 lbs. pressure open valve ‘‘H/’ 
allowing the liquid ammonia to be expanded into the coils through the 
expansion valve; this valve should be adjusted to maintain a suction or 
low pressure of about 15 lbs., or sufficient pressure that the suction line 
will frost nearly to the compressor. 

5. SHUTTING DOWN: 

Close valve “H,"’ allowing the compressor to run until the low 
pressure gauge shows from five to ten lbs. pressure, when the com- 
pressor may be stopped; close valve ‘'B’' and ‘‘N.’' 

6. TO REPACT SHAFT: 

Close valve “B’’ and open valve “E,” let machine run two or 
three minutes, shut down, close valves “E’’ and ‘"A,” when you can 
repack the shaft, or replenish the oil supply in crank case. 

7. TO PURGE THE CONDENSER OF AIR OR FOUL 
GASES : 

Shut down the Compressor and allow the water to flow through 
condenser for about one hour, when the gases can be discharged by con- 
necting a pipe or hose to valve ''K,’’ inserting the end in a pail of water 
and slightly opening valve ‘"K.” The presence of air and gases is denoted 
by a crackling sound as it enters the water and diminishes as the pure 
ammonia gas flows from the pipe. 

8. TO DRAW OFF THE OIL: 

Place pail or other receptacle under pipe from valve and open 
slowly, allowing it to remain open until all the oil is exhausted. This 
operation should be repeated as often as necessary. In other words, oil 
should not be allowed to accumulate in such quantities in the oil trap 
that it will be forced through the condenser and to the expansion coils 
as it there forms a thin film and reduces their cooling capacity. 

9. An excessive pressure on the high pressure gauge denotes con- 
denser water too warm or insufficient quantity, foul gases or air, or an 
overcharge of ammonia. 

10. An insufficient charge of ammonia is denoted by having to 
open expansion valve more than ordinarily to maintain suction pressure 
and the absence of frost on expansion coil. 

Write us or our nearest representative for complete information 
covering your requirements. 
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Type “E” Motors. 

Shunt Wound. “E” Design. 

Our “E” design forms our standard line of multipolar motors and has been designed to meet all the 
various conditions of service demanded of first-class machines. They are of the bracket-bearing type and, 
by the addition of suitable covers, can be totally enclosed, or, by the use of gride, protected from 
mechanical inji^y. They can be back geared, arranged for vertical operation for mounting either on the 
floor, wall or ceiling, and are especially suitable for direct machine drive. The pole pieces are of the best 
laminated sheet steel, securely bolted to the frame. The armature is built up of the best grade of care- 
fully annealed and japanned sheet steel, and thoroughly ventilated. The commutator is of hard drawn 
copper and the design throughout is the best that long experience and careful attention to details can 
produce. During construction, each part is thoroughly tested, and in addition, each machine as a whole 
is tested on completion. They are practically noiseless in operation and are so designed that with the 
brushes once adjusted they will withstand wide variations of load without sparking and without overheat- 
ing. The design also permits the machines to Take heavy overloads without injurv 

110- Volt Shunt Motors. 


Horse 

Power 

Speed 

R. P. M. 

Shipping 

Weight 

Horse 

Power 

Sp>eed 

R. P. M. 

Shipping 

Weight 


475 

440 

5 

590 

805 


455 

490 

5 

435 

1005 

2 % 

465 

580 

6 

1000 

580 

3 

1025 

440 

1480 

490 

3 

785 

440 

7 

540 

1005 


700 

490 

7 

395 

1495 

4 

1520 

440 

9 

485 

1415 

4 

975 

490 

9 

380 

1525 

4 

650 

580 

10 

1325 

580 

4 

465 

805 

10 

960 

805 
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INSTRUCTIONS FOR ERECTING GREENHOUSES 

. IN GENERAL 

doing it let us hear from you. We will apprceiate the information. certain knack of 

THE GROUND SITE 

ssszu’tii {.'avs-vs; SlX wt“s.rb;r?Sr« 

Should your houses be built on a hill side, it wili also be necessarv to have a .irainacrA 
system as otherwise the house which is the lowest will always be full of mud and water. 

To get proper drainage, dig a trench two feet deep and place in it a 3 inch drain tile filline- 

mryprovWe! o?taTo^he^o2l whatever receptacle you 

HAULING AND SORTING MATERIAL 

^frM "hire isT'sholflki^Ta^vrf^^^^^^^^^ 

Som^ ra^Urn^H ffct freight bill. Don’t neglect this for otherwise fou cannot get rlfu^d 

bin^y agerft ’ damage done to goods and have it marked on freight 

for place check every item with the list that we sent you. Claims 

for ^ allowed. Don’t wait until you are building to write 

irthe°eT/so take"?L‘tiS’e "now""*' In shape for hulldin|. It will be tfme sTved 

everything is sorted and checked store it away in a safe place where it will 
items are lost or misplaced in the confusion and hurry of building- 
attllhid^tTeklihVacklgl barrels or bags with a lis^ of contenfs 

PAINTING 

woodwork should be painted as soon as possible after you receive it Use a thin 
wtl?^ linseed oil and not much turpentine. Brush ft out 

famous greenhouse paint will be found on each package. If you 
tur^en^th?p*Tr?d^\lTt”^n^ the next best thing is straight white lead and oil with just enough 

ner^lb^^ ^f ^ cheap white lead. The good stuff costs on an average of 8 cents 

o j ^ depend on your local man write us about the paint. 

Brush it wofP flwHpP ^ woodwork use Moninger paint juts as it comes in the can. 

or vou win L » oib/inv. further. Don’t save on “elbow grease” 

cr you wiu do a poor job. This is very important. 

ao-A nf when repainted requires various kinds of treatment depending on the 

ton tb^in^rnthAl^th?^ ® Since last painted. It is always better to have the paint 
of oil only is best foJ^rst’coatlng!' ^as not been painted for 6 to 10 years a coat 

hpntil^ should be painted. For iron gutters, purlin supports, purlins, 

^ Li} use our celebrated Metal Kote paint for first coat. Over this 

coating use our white greenhouse paint. Metal Kote almost doubles the life of all iron and steel. 

1 . paint IS always in order in a greenhouse, both inside and out, as it preserves 

VI purlins from rusting, and makes the houses light, bright and good 

new. The money you invest in paint is well spent every time. Three coats of 
paint money in the end and we recommend that you do not fail to use plenty of 

hcating pipe, iron pipe supports, iron work and fittings of all kinds should be 

painted at all times. The idea that steam pipes do not radiate as much heat 

h^^if ?hS+ ^ojifense and you will find that they not only give as much heat, 
thi house IS lighter when they are painted. The pipe supports, where they pass through 

the benches, should be protected as they will rust at that point if not covered. 

merely wrap a piece of paper around the pipe where it passes through the 
bench and others put two halves of a flower pot around it. You can also put a small piece of 2" 
tile around the pipe, and it will be protected for years. 

A « everywhere, as it gives light to the house and light means life to the plants. 

A smooth surface is always a better conductor of heat than a rough one, and if your steam pipes 

are painted in the summer time you will And it a paying investment. 

FOUNDATIONS AND WALLS 

^ost important part of any structure is its foundation, and everyone should be careful 
^^® of the work. If you purchase the very best material for the superstructure of a 
building and put in a poor foundation, you will have trouble later on. The use of a little care 
and good common sense in putting in a foundation for a greenhouse will save you much time and 
money for repairs later on. If you will follow the simple instructions given in this small article, 
you will not go far wrong in your work, but we believe will gain much that makes for a properly 
constructed and substantial foundation and greenhouse wall. It is not the aim of this modest 
paragraph on foundations and walls, to lay down a set of rules which everyone must abide by, 
but to give a little instruction as to what are the essential parts and the general method of 
construction, leaving you to adopt other methods as to details, or use your own ideas in con- 
junction with this. 

One thing should be borne in mind always, — if gutters are used on any wall, whether wall 
Paa f® used on other walls or not, the wall and entire house must have a fall of 6 inches in 
100 feet, to insure proper drainage. If you use wall plates exclusively on all the walls and you 
never contemplate the addition of aUQtliOr tloyse, tho structure can be built perfectly level. Where 
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gutter is used on one wall and wall plate is used on the other, the house should have a fall just 
the same as though you had gutters on both walls. Strict attention to this rule is necessary 

Posts in greenhouses are the true foundation and they should always be of good Quality 
Walls and foundations may be classed in three general divisions: Wood posts and walls- pipe 
posts and wood walls, and brick, stone, concrete or walls of similar construction. Concrete is 
more generally used for foundation than any other material as it forms a good base for any 
style of wall, whether iron pipe, cast iron or wood post, or brick or stone. 

WOOD POSTS AND WALLS 

As before stated, the posts of a greenhouse form its foundation and they should be carefully 
selected for their durability and strength. Do not use common white cedar posts when you can 
get a red cedar, nor a 6 inch round post, when a 4x4 would be sufficiently large and strong enough 
Tennessee red cedar posts are the best to use and the most durable. If the red cedar posts are 
good, they will last as long as any other part of the structure, presuming, of course that they 
have been properly set. The wood posts should be painted in all cases and in no case should 
they be coated with tar, as it is injurious to plant life. If you use the cedar squares, they should 
be dressed on four sides, especially where side glass or sash is used, which will give the wall 
a much neater and better appearance, to say nothing of the ease in painting. If the common 
round white cedar, tamarack or locust posts are used, be sure to have a slab off on one side so 
that the sheathing can be properly nailed to same. 

PIPE POSTS 

To meet the increasing demand for better wall material, iron was introduced and has proven 
very satisfactory, so much so that iron posts of pipe are now used almost exclusively in modern 
up-to-date structures. This form of construction is lighter, neater and casts less shade than 
any other construction for walls yet devised. The durability of this kind of wall over wood 
is very little if you use the Tennessee red cedar posts, but it is far more satisfactory. This wall 
construction is especially of advantage when sash or stationary glass is used in the side walls 
or dividing walls. The posts are set much in the same way as the wood posts, except that care 
must be taken to see that the tops of posts are all the proper height. Wood posts are cut off at 
proper place after set but the pipe posts must be set correctly and care should be used to have 
them the right height from the ground in all cases. If gutters are used on any wall, the house 
must have a fall of 6 inches in iOO feet, and this fall must be arranged for with the posts 
when they are set. If eave plates are used on all the walls the house will set perfectly level, 
provided you do not intend to add other houses later, and in this case the posts should be arranged 
of even height throughout the length of the house. 

To get these posts in line, we recommend that a wood post be set up at each end of the 
house and that you then measure the proper height at each end, allowing for gutter or plate as 
the case may be, nailing a strip of wood, at the point you decide on, to each post, just as de- 
scribed in paragraph on post setting. After you have put these strips on you can begin to set 
the posts and when the top of post is level or in line with the top edge of strips over which you 
are sighting you can set it securely and move on to the next post. See that the posts are set 
true and perfect with the aid of two lines, one at the top and one at the bottom or with a 
spirit level. 

Pipe posts should be masoned into concrete walls at the time wall is built. If you are using 
wooden wall be sure to bring the concrete footing about four inches above the surface of the 
soil and taper it up to the post. This protects the post. Concrete walls are usually made eight 
inches thick. 

HOW TO SET POSTS 

There are several ways of setting posts but to get them all in line perfectly, lengthwise and 
crosswise, the following method has proven most satisfactory. 

1st. Get your line for the wall. Measure off the length of the house and set up a wooden 
post or stick at intervals of about 50 feet. Make a straight edge about 10 feet long to use for 
sighting. Get a 2 foot spirit level. Measure height of wall on highest end of the house and mark 
post. Hold straight edge against post, get it level and sight for level on the next post you have 
set up. Mark this post. If your house is to have a fall measure down from the mark the amount 
of the fall (3 inches in 50 feet is enough) and mark again. Now stretch a line from one post 
to the other, one at the top and one at the bottom. 

2nd. Measure distance apart posts are to be set and commence on the post holes. 

3rd. Dig post hole a few inches larger and deeper than is necessary, so that the extra space 
can be filled with concrete. After concrete is placed around the post, tamp it down solid until 
the water begins to come to the top. Finish the top concrete so that it extends about 6 inches 
above the ground and tapers to the post as this prevents decay and rot at the point where post 
enters the soil. Be sure to set the posts perfectly straight and true with the aid of two lines, 
one at the top and one at the bottom, or with a spirit level. If concrete is not used, a stone or 
a few brick should be placed at the bottom of post hole so as to give the post a firm foundation. 
In setting wood posts, it is not necessary that the tops should be all of even height, as they are 
afterwards to be cut off at proper distance from the ground. 

4th. Posts should be set so they line up both ways, the length and the width of the houses. 

To get a square corner after first line of posts is set measure a distance of eight feet along the 

length of the houses and drive a stake. Be sure this first stake is directly in line with the posts. 
Now measure a distance of six feet across the width of the house and drive a stake. The dis- 
tance from one stake to the other across the corner should be 10 feet. This will make a triangle. 
If distance between stakes is over 10 feet the line across the gable is too far out and if less than 
10 feet it is too far in. 

If cast iron gutters are used you must lay these out in runs before you set the posts. At 

every post fitting mark place for post and set it according to the gutter. 

For wood gutters and plates, channel iron gutters or angle iron eave plates set posts accord- 
ing to plans. 

After posts are set attach your gutters or eave plates. Do not finish walls until after the 
roof is all up. 

GUTTERS AND EAVE PLATES 

Whenever gutters are used on any walls, whether exclusively or in connection with wall 
plates, they must have a fall of 6 inches in 100 feet, or a drop equivalent to that. If you have 
a wall plate on one wall and a gutter on the other, the both walls must have a fall. This amount 
of fall for gutters is sufficient to insure proper drainage at all times, and you will find, if care 
is used in this matter, that no trouble will ever be experienced as far as drainage is concerned. 

In connected houses, gutters serve a three fold purpose as they serve to carry off the water 
from roofs, as a walk for repairing broken glass and as a means whereby the sash bars are 
attached and held in place, therefore it is necessary that every gutter be properly supported and 
properly made in every way. 
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WOODEN GUTTERS AND PLATES 

Always let the wooden gutter project six inches or more beyond the end of house and by 
making a saw groove an inch or two deep, inserting in this a piece of tin a few inches broad, 
the water will be thrown clear of the building at all times. This method is to be applied only 
where it is not necessary to save the water for further use, but the gutter should, in all cases, 
project beyond the end of the house a little. 

If you wish to save the water from gutters, be sure and tap them about two feet from the 
end, and put in your down spouts. Never place a down spout outside of the house, as it is a 
nuisance in every way, especially in the winter when it closely resembles a miniature iceberg. 
If it is desired, or the houses are very long, the down spouts can be placed at intervals of about 
76 feet, or if the houses are very wide and also long, the down spouts can be closer. 

If your walls are to be sheathed up to the gutter or plate, a groove will be made by us into 
which the first sheathing will set. If stationary glass is used, the glass sill will have a groove 
for the sheathing and the gutter will be grooved for glass. In putting up the gutters, be sure that 
you get the proper groove on the right side of the house. The gutter with sheathing groove must 
be placed on the wall where you use the sheathing, and the one with glass groove or for sash 
hanging rail, must be put where it belongs. 

Be sure you get this right when you put up the gutters or there will be trouble. You can 
readily tell where your gutter or plate belongs by looking at the groove. Where sash are used 
in the walls, we will furnish a sash hanging rail and the gutter will be properly grooved to 
receive it, but where sash and stationary glass is used in the same wall alternately no sash 
hanging rail will be furnished or will be necessary, the sash being hinged directly to the gutter 
or plate and ordinary window stops used in place of the hanging rail. 

With pipe posts, the wood gutter or wall plate is secured to the posts with cast iron 
hubs and screws, all of which will be funrished you with the other material. Where wood 
posts of any kind are used, it will ue *necessary to drive three 20d spikes through the 
plate. Drive these nails in staggered * elation to each other, so as not to split the wood. 

Be sure to use plenty of thick wh:te lead at every gutter splice and then nail them 
together with six 8d common nails for each. 

After gutter plate is secured to posts the sills are thep nailed on using 16d barbed nails 
and placing one every 12 or 14 inches. The sill splices are white-leaded and then nailed 
with three of four 8d common nails. The drip for gutter or wall plate, if you have that pattern, 
is not nailed on until the bars are in place, as it is liable to be broken off during building. 
To properly secure the drip moulding a lOd finishing nail should be driven directly through 
it into the sill. Some carpenters use a small nail and drive it through the drip conductor 
through into the sill, but this is not nearly as satisfactory as the method described above. 
The long lOd finish nail will hold the drip in place and prevent it from being easily broken off. 

Care should be taken to set gutters on the posts properly so that there will be room 
enough for the sheathing, glass or sash as the case may be. If in doubt as to how much 
projection to give the gutter or plate, refer to your blue print and get the inside measure- 
ment of house. If you know the outside measurement of house from the outside to the 
outside of wall, or measurement center to center of posts, the inside measurement will tell 
you how much the gutters or plates will project on each side of the posts. In nearly every 
case, we supply full size details for the wall construction, so that no mistake will be made. 
The gutter or plate line is probably the most important part of the greenhouse in its con- 
struction and a little thought while you are erecting will save much time and trouble. 
Eave plates are handled in much the same manner as the gutters. 

IRON GUTTERS AND PLATES. 

This kind of gutter or plate should never be placed directly on top of a brick, concrete, 
stone, cement block or tile wall as, in the first place, the contraction and expansion of the 
iron would crack the wall and, in the second place, the purpose of the iron gutter is to 
keep the snow and ice from the roof which it could not do if placed directly on the wall. 

Side sash or stationary glass should always be used with iron gutters if you have a wall 

as mentioned above. Pipe post or wood post walls can, of course, be sheathed up to the 
gutter as the heat from the house will have a chance to heat the gutter from inside and in 
turn melt the snow and ice. All statements to the contrary, the iron gutter does expand 

and contract and they must be put up carefully to avoid any trouble from this source. 

We furnish, where iron gutters are used, a gutter top rail to fit the style of gutter 
used, arranged for sheathing, stationary glass or side sash. The joints of iron gutters are 
filled with cement and the bolts should be dipped in cement to make the joint water tight. 

The sash bars are attached to iron gutters and eaves with sash bar brackets. Fasten 
bracket to gutter first and then screw it to the sash bar. Details of brackets will be found 
listed in catalog under greenhouse fittings. 

The post hubs on gutters allow a slight amount of adjustment up and down. In this 
way you can get the gutter in perfect line. 

Be careful to get downspouts in the right place. They should be about 75 feet apart. 

Be sure to notice how the various runs of gutter are to start and get the right end of 
the house for the start. This is shown on the plan. If in doubt write or wire us. 

Iron gutters are furnished with cast iron plates to close the ends. Channel iron gutters 
are drilled at the end so you can fit in the plate and close the channel. 

RIDGE AND SASH BARS. 

After gutters or plates are in place you are ready to begin work on the roof. The 

ridge should be supported, one piece at a time, on “carpenter’s horses,” or a temporary 

frame work. 

After you have the ridge in place temporarily, nail a sash bar to it and to the gutter 
sill or wall plate, at the same time, if possible. 

After the first two bars are on (one for each slope of the roof) at one end of the ridge, 
you make a templet or pattern long enough to cover seven or eight bars. This pattern must 
be exact and should reach from center to center of the number of sash bars you wish to 

cover. After this pattern is made you commence putting on the other bars, using two 

header pieces to space them, one at the ridge and the other at the plate line. As soon as 

you have the number of bars nailed which your templet covers, measure and see that there 

is no variation due to the nails drawing the ends. It is possible in nailing the bars that 

the person nailing at the ridge will draw the bar one way and the one who is at the eave 

line, will draw it in an opposite direction, therefore, the templet or pattern for measuring 
them. When the ridge splice is reached, four 8d common nails are driven in to hold it, and 
the work of putting on the sash bars is continued to the end. One 8d finish nail is driven in 
through each side of the bar just above the drip groove, on each end directly into the sill 
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or ridge. Be careful to set all the ^yre^houl?,'^ when'*flSfsheX^should 

and give the RIDGE same FALL as the GUTTER, ine eniue 

lean to one end— which ever way the gutters or P'^tes fall. jine 

In putting on the sash bars care should be > 1 ^ to have th^gwss^oea 
with the groove for glass in the ^ 5 ® 2 ' y-i ■ wherever used — no more or less. If 

allow -k inch for glass play between every sash bai^ wher shrinkage of the 

anv of the bars seem a trifle short, which is x,tv.oti tvipv oan easily be used by 

wood save them until the end of the house is naftprs and how they are to be 

lowering the ridge just a Ends K^your ridge is the pattern with 

placed will be dealt with under the heading of Gable End ii^y every 14 inches. 

cap, the cap is nailed on aft^ bars to^be set on the square with gutter or 

Whatever you do, remember, that all bars are to oe set on txic m 

plate. Also be sure to allow inch play for glass. 

HEADERS AND VENT SASH. ^ 

First ascertain where the headers are to ."^®^V^"®flrst^nIirL®d^^^ di^ec^^ ^through 
nail the headers securely using 8 d thp^next onT is ‘‘toe nailed” through the 

the side of sash bar into the end of header and the next one is 

other end of the header into the bar algo put the hinges 

If your vent sash have caps, nail it on ^use. Vent sash cap is nailed 

on all sash before you put the ventilators in ® {Jr ^i^ges, count how many you 

on with 8 d nails; one every 14 inches. shortage caused 

have and allow the proper amount for each sash so roof. Put 

by placing too many to a sash. The sash will be prop^iy u«v 
plenty of paint on the ends of headers before nailing them in place. 

'GABL.E ENDS. 

The gable rafters can be set square with tbe ^wf^'^If the^^gable end b^s'are'’ Mt 

you will not be obliged to cut the last row of glass on ^‘^Ag^^ ^efer^ setting the gable end 
plumb, the last row of glass must be cut to fit. Some flonsm P setting 

bars plumb so that door-frames and ^0°/® ^e^or ts s'^ed thereby. After your gable 

them square is just as satisfactory, and whatever point you want the door. It 

end bars are in place, you can set up the the emit er of the gable end as it can be 

is not necessary to set the door and f^^™® onnosite^^a walk or in a place where you 

placed at whatever point is niost convenient for you put on the gable plate 

can enter the boiler room if on that end After the door frame is p^P ^ 

If you have both walls sheathed up to or side sash put the gable platf 

the gutter or eave plate. Where you iiave you enough gable end bars ana 

on the same level as the glass or in the vertical gable end 

other material for the construction that way You can now p nsHled the same 

bars, using a mitre box to cut off the uPPe/ ®nds Jhe /a^T^g^f^r the gable plate, three at 
as the side bars used in stationary glass Use 16d i^ing required for each door 

every port. For the door frames, use 20d spikes. 20 of tnem oems 

frame. ^^g^g gable ends, l^ave one on each^i^de of^ the^ g*ia^® or^^sash^ is 

J,^sld"in% 1 dl"waS.'^^^^^^^^^^ ?urnishld."%our 8 d common nails are used nail 

corner casings. STATIONARY GLASS IN WALLS. 

The glass sill should be placed level, the same a® the eave plate or 

same fall as the gutter, whichever you use. The side ^f-rs should e P jg p^^ qu, 

the size of glass you will use, allowing * mch Pjay* After the fira eath^g^ ready for 
a layer of parchment paper (do not use tar paper) is placed over it ana y 

Wlmre^the^walls°'have* stationary glass, or it *®. '*®®^.''? ®’’’ Pfo^p^lfe o'^^cast'iron 

be in line with it. Stationary glass in walls is constructed just the J°^,^',P® % nlfied to 

post walls as it is with the wood walls, excepting that the glass sill and sheathing nan 

the post blocking in place of the wood posts. Two 16d Parted nails are used m nom 

the glass sill at each post, and two 8 d common nails are placed in ,®’''i ^v^^two 

of sheathing at the posts. The side bars are held, according i® f ^vfra fid finishing 
8 d or fid finishing nails at each end. Where stationary glass is ^ooved fo? 

nail may be driven through the tongue of bar into glass sill. J^^® i,^ge (For 

the sheathing, and this should be properly fitted in when y®'J^^^^® ®r®®^^E^ ^ 

corner casings, gable rafters and gable plate, see paragraph on Gable Ends. ) 

SASH IN WALLS. ^ 

The post setting for side sash often varies and you should consult your Pj^n to see 
if any special directions are given. The sash sill and the sl)®athing Js handled in ^®^g^® ^ 
same manner with this construction as with the an^placing 

complete, the sash hanging rail is nailed on using 8 d ^the sash^ m^ 

one every 12 or 14 inches. The sash dividing strips are Plac®d wherever the s^^^ 
then nailed to the sash sill and hanging rail, gutter or plate, with an 8 d “!jL®\SfeJ.allv not 
each end. The side sash are glazed and Painted before set oftech^^ 

hinged to the han^ng rail until everything else is finished. The hinges are generally 
to the sash first, and then the sash are put in place. 

BENCHES. 

Bench construction is very simple and we believe f^® of” bench ^toVe^ used 

make this clear to you. Refer to estimate, or copy of ®^2f » strangers bottoms 

and you will find specifications as to size of pieces for legs, cross pieces, stringers, 

and sides, also lengths to be used. GLAZING 

The glazing of the greenhouse is very important, and oV^ annovunce^^if 

best strictly pure putty, as otherwise your lapped glass will be a source of annoy 

^^^^Our ^standard putty or our special liquid Putty is the safest 

sure to have the right article. Don’t buy from the paint store this class of putty is unn^ 
for greenhouse work. Don’t take any chances on this glazing as it is a vital matter and you 

"^^^Ru^n^the^p^tty^a^ong^the’ bar between the thumb and oY^^he^hand 

holding a mass of it in your hand fill the glass rabbett '^y P^ A Ld 

across the rabbett. Bed the glass down tight in the putty so that ^® ® ® v. ’ 

See that putty spreads out evenly over the entire surface of the rabbett on tne oar. 
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the ?op''of’the°llght'at'”lich°side iMkin^®foS? <>“« o“ 

at the eaye and finish at the HdS “ Anv of each light. Start glazing 

S^to llchTlIhTaie all°?ha[ wil^h® the" smalT Hg^rLI-e^eTsy U “place''" Four 

knife on a stick. Save th^^p^Jtty underneath side, using a putty 

^ it with ^the^ other piftty.^^ ^ considerable quantity in even 

The machi'ne ^ls**best" “fiiI Sa'chlne'^or bulb w'i th n?}"' machines or a rubber bulb, 

run spout along the bar. carefu" to souJlJ? i* the can and 

the glass as the excess cannot be s^ved See ®* enough putty to make a bed for 

If you want to use standard nuttv in*fv.n ^^.®t^^^tions on the can before using, 
of the weather, with linseed oil untU thi^ eZueh'" to® \ according to temperature 

or rope. enough to press through the spout like a ribbon 

be laid facing^up tlfe%ai\ rounding side up and the thin edge, if any, should 

-D^ ^ REMINDERS 

catalog. ^ ^ acquainted with the names of all the parts of the greenhouse. Study the 
Keep everything in a safe place. 

^i^®re building is going on.^*%his^wni resulf in^a^losS^?^^^^ rubbish that is always present 

befo?“yL''Xrt carefully. Go over them In detail and get It all pictured In your mind 

§onV?ry“toTse°'flttings°or“ofhe‘‘“®^"",‘^ P®*"‘ >« 

l■o!Ff’®'^w°'"®*’’'"®^ different than y “rorder "ca" s fo"r‘ notlfv°‘„i’''pf®'’ » we have 

good. We cannot allow any bills for labor for us at once, and we will make 

to make good any mistakes in shipping and for material. We agree 

damages in no case shall ho i ^ defective material but the measure of 

and always noti^" us“fi"r" t’’be^S?rdoiSg “nyt^itog. *'®'®®“^® Beir"th?sTn"mlnd 

A. . instructions peculiar to semi iron houses 

tke ^pe purlins\^d^the^ w?r^ truTses^*^^^ house that differ from the general instructions are 

toeads a^^used!^^*Elther sp^ft^tee^ or^-teel^nurlirf'^^^^’^^ that is clamped on the joint. No 
These split tees or clamps clamp^ the nine and^a^i hem purlin to the support, 

the purlin to the roof bars. ^ ® ^ ^ ® bolts. Galvanized pipe straps hold 

bars^LforTthe^ho®use^is°glL^J^ Now^Let^the^nurHo Fasten purlin to the roof 

to brace roof so that thefe is no saj Ittich concrete footings. Be sS?e 

glaze. Refer to catalog for illustratfons of th? snm are ready to 

tees the purlin suppor/ must b^i^driimd ^h^® clamps are used 

the pipe and prevents slipping.' The s pm Se clamns tha' r.w halted through 

the support. ® ^ lee clamps the pipe only and is not bolted through 

WIRE TRUSSES. 

aid to keep?ng^1:he^^roT)f^pe^Se^tlv m^Hn? greenhouses now, and they are a great 

turn buckles Ire use^to'^draw ft "ght ’ Th? wire“fs attJ’chcl * f'^'^anlzed wfre^and 

one of our wire plates screwed to the' bottom of O’ Plate line to 

oyer to the purlin at the point where the sunnort i? nilcia ^*’® carried 

wh®re It is cut off about half wa^ between £?tter an'd nnrUn^ w®" °''®l ‘*5® “‘.her Purlin, 

on and the screws are let out full" ion cri-v» ^ and purlin. Your turn buckle is now put 

tarn your turnbuckle until the wire is good ^nd^iiht^^Tf^^^^ a little slack in the wire, 
double Y and a purlin on each side wran the wiro ^^minJi^+h'o have a ridge support or 

tmm"^thlt*X"^ — y other 

kefeTTg™. ZZcUonJ° COMBINATION IRON FRAME AND TRUSS HOUSES 

instruction blueprint attached to plans 
1st4"e«in“ oT Po°s1s 

in bfue prln'ta^Bl "sl"rll^" /etThe^ “ c™y“ln''l°irindXn"h‘’e‘’"‘®’’‘ t^T® ^^own 

Of 6" in 100 feet for wooden gutters and 4" for i?on mitforc E^^mb. Allow a fall 

gutters will drain properly, to it that th^ -nnSl Jo^gthwise of the house so that 

to center across the width of the hous^^^s \russerD(Sitivelv center 

properly. All posts must be directly oppSite lcross tb^^ Posts are set 

will be nice and straight. Note the holes at imEp? on^o houses so that trusses 

lengthwise of the house. ^ Posts and see that these all run 

andlwherT Iron Gutt"els°Ar“ tised!^ *''® ®®"‘®‘' ""'y- 

selves as the hubs are" cast^direcfl^Yo" the^gutters"” You" must'^have'^th’^ i **’® ®“**®*'® them- 
ground before you can set posts. Sutters. You must have the iron gutters on the 

3rd — Where Wood Gut'ters Are Used 

4th-w"here^Owne°/ Flrels"hel PosU*"'’"'*""'^ furnished with each Job. 

:;:SSps 

^^o—WJje^^Tj'usses Connect to Houses Already Up 

in t?e"dirttion"of "the^lengto^^f thi So"us"e"‘ The'’'SfstPa'?fc“ ®®Pe have the hoies run 

sized detail furnisLd with e“ ry job distance from the top is shown on the full 

6th — Putting on Gutters 
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All trusses will be shipped in two parts (one part for each side of house) already put 
together except tie rods and ridge plates. The ridge plate however will be found fastened 
to one part of each truss. 

8th — Setting Up Trusses 

Lay each side of a truss flat on ground near posts the truss is to go on and fasten together 
at ridge plate with two W' bolts and nuts and two nuts on rods. Then slip the tie rod 
through strut plates placing two nuts on each outside end of rod. You are now ready to 
put the trusses on the posts and will need some scaffolding. 

The simplest scaffolding we know of consists of three wooden horses each with 6" or 8" 
saddle and about 10 feet long. The center one high enough so that a man can easily reach 
the ridge and the two side ones of a convenient height. These horses can be moved along 
as the work progresses. 

Set up the first truss on the second posts from the end and brace it well. Then set up 
the second truss on the third posts from the end. Now put on the ridge and all the purlins. 
Continue in this way to the end of house. No truss is used on the last set of posts. Set all 
trusses in the square with gutters and not plumb. 

Right Herell Let us impress you with the necessity of firmly bracing the trusses so that 
they cannot fall endwise of the house. The trusses are a mountain of strength after the 
greenhouse is all up and glazed but before this they must be well braced so that they cannot 
fall endwise of the house. 

9th — Fastening Sash Bars on Wood Gutters 

Sash bars are fastened to wood gutters at lower end with two 8d finish nails, to the 
purlins with a bar clip screwed to sash bar and at upper end with two 8d finish nails. The 
lower ends of all sash bars are cut to fit at our factory but the upper ends must be cut on 
the job. Only those sash bars under the outside stiles of roof vents run clear through to the 
ridge, the others extend only to the headers. 

10th — Fastening Sash Bars on Iron Gutters 

The sash bars in this case are fastened in the same way with the exception of the lower 
ends which are fastened with a steel gutter bar clamp inste^,d of being nailed on. 

If the roof of the greenhouse is uneven span these gutter bar clamps are of different 
shapes and before shipping will be tagged: “For Flat Pitch"; “For Steep Pitch." 

11th— Roof Ventilator Sash 

The roof ventilator sash are not always as shown in the instruction blueprint but they are 
always properly shown on special full size detail sheet furnished with each job. 

12th — Warning! 

Don’t fail to properly brace trusses endways of the houses during erection. It will not 
take a very strong wind to blow them all down unless they are braced. After the houses 
are glazed and finished there is not the slightest danger and all braces may be taken down. 

INSTRUCTIONS PECULIAR TO IRON FRAME FLAT RAFTER HOUSES 

Refer to general instructions. 

Refer to catalog for illustrations. 

Study your plans carefully. 

1st. Take particular pains to see that good concrete properly mixed is used for all founda- 
tions. That all walls, etc., are of the thickness and depth and height as shown on the blue- 
print plans. Where the soil has been filled in, the foundation should be carried down to the 

firm footing below. 

2nd. In setting up steelwork see that all columns and posts are vertical and of the proper 
heights. All steelwork must be perfectly straight. 

3rd. See that all bolts, nuts and screws are drawn up tight. 

4th. All woodwork must have two coats of paint before it is set up. Steelwork must have 

one coat of paint before erection, and one coat after it is set up. 

5th. The wooden caps or F. R. C. sash bars must be firmly seated upon the steel flat rafter 

and the clips which hold it in place must be attached properly. 

6th. Be careful to have gable end braces properly attached and firmly imbedded in con- 
crete. 

7th. In glazing see that there is plenty of putty put in the rabbets of sash bars, that the 
glass is pressed down firmly and that the putty is scraped off on the inside. This putty should 
not be wasted, but saved and used again. 

8th. In erecting steelwork if truss is used in center see that the tie rod has two nuts 
at each extremity. 

9+h, When setting up steelwork be sure to brace it well so that the wind will not 
down the arches. After the greenhouses are completed everything will be perfectly strong and 
rigid but before the buildings are finished they should be braced well on account of the wind. 

10th. Be sure that all pipe supports are firmly imbedded in concrete footings and where 
the ground has been filled in the pipe supports should extend down to the solid soil below. 

HOW TO USE GALVANIZED NAILS 

Gutter Sills one 16d Barbed every 12". 

Splices each two 8d Common. 

Gutter Plates three 20d Common at each post. Splices six 8d Common each. 

Drip Mouldings one lOd Finish every 12". 

Roof Sash Bars Wood Gutter four 8d Finish each bar] r2 — 8d Finish] for 

f If Iron Gutter -{ \ each 

Roof Sash Bars Wood Gutter two 6d Finish each bar J is used 1^1 — 6d Finish] bar 

Side and Gable End Bars four 8d Finish and two 6d Finish each. 

Ridge Cap one 16d Barbed every 12". Splices six 6d Finish each. 

Sash sill, Glass sill or Gable Plate one 16d Barbed every 12" or figure two for every post 
Splices 4 — 8d Finish. 

Door Frames each 20 — 20d Common. 

Corner Casings — 6 — 20d Common. 

Corner Bars — 6 — 8d Common. 

Wall Coping one 16d Barbed every 12". Splices 4 — 8d Finish. 

Apron one 8d Common every 12". 

Sheathing two 8d Common every post for each board. 

Wood Purlin one 8d Common each bar. Splices 4 — 8d Finish each. 

Headers two 6d Finish each for new style. 

Vent Sash cap one 8d common every 12". 

Sash Hanging Rail one 8d Common every 12". 

Sash Dividing Strips four 8d Finish each. 

Seat Strips one 6d Finish each notch. 

Weather Strips one 6d Finish each. 

Benches — Style No. 2 — 

Bench Bottoms 100 sq. ft., 41 — 8d Common. 

Bench Faceboards 8d Common every 12". 

Bench Crosspieces each post, 1 — 20d Common. 
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